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CHAPTER I. THE PROBLEM 
Introduction 
School mathematics curriculum reforms over the past forty 
years have reuiged from the subject, discipline-centered focus of 
the New Math reform in the mid-1950s and early 1960s; the open, 
student-centered focus of the 1960s and early 1970s; to the 
Back-to-the-Basics, test-driven emphasis of the 1970s (Williams 
& Cannings, 1981). The National Council of Teachers of Mathe­
matics (NCTM) named problem solving as the focus of school math­
ematics for the 1980s and beyond in their publication. An Agenda 
•For Artion; Recommendations for Srhmml Mathematics of 1980% 
(NCTM, 1980). In 1989, school mathematics experienced the first 
major reform movement since the New Math era. The question 
posed by many mathematics educators was, "Will this effort be 
more successful and enduring than the last?" The answer to this 
question cam be found in the reasons for the perceived failure 
of New Math. 
One reason for this failure was an error in judgment by na­
tional curriculum writing committees (e.g. School Mathematics 
Study Group) to minimize the role teachers should play in the 
reform process (Cooney, 1988; Farrell & Farmer 1988; Hill, 1981; 
Silberman, 1970). The intent was to produce a program and de­
sign materials that were "teacher-proof" (Hall & Hord, 1987; 
Silberman, 1970) . A subsequent error in judgment was to presume 
that if the materials were designed for student self-instruc­
tion, then the lack of knowledge on the teacher's part would not 
be important (Silberman, 1970). The result was a nation of 
teachers who because of their lack of mathematical preparedness 
in college were unable to understand or appreciate the underly­
ing principles of the mathematics they were to teach (Silberman, 
1970). "Too many teachers of mathematics, like the rest of the 
nation, just didn't understand the goals of the revolution and 
were unable to implement the new curriculum projects effec­
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tively" (Farrell & Fanner, 1988, p. 251). Consequently, stu­
dents were confused; parents could not help their children at 
home; and, teachers were subjected to feelings of inadequacy and 
incompetence. A public outcry from these factions and educa­
tional critics such as Morris Kline pronounced New Math as a 
failure. 
Critics of New Math cited the declining scores on the first 
two National Assessment of Educational Progress tests in 1971-72 
and 1977-78 (National Assessment of Education Progress, 1979) as 
quantitative evidence of the perceived failure of the mathemat­
ics curriculum reform (Bell, 1978; Farrell & Farmer, 1988) . 
These studies showed that students had mastery of computational 
skills but (a) could not apply these skills to non-routine prob­
lems, (b) lacked conceptual understanding of basic concepts such 
as geometry- measurement, probability and statistics, and compu­
tation with fractions, and (c) were deficient in problem-solving 
and higher-order thinking skills. Bell (1978) reports that most 
of the empirical studies "conducted to compare various new math 
and old math curricula and to assess student performance and at­
titudes . . . indicated that students who studied new math did 
about as well on tests of arithmetic skills, and did somewhat 
better on tests of understanding" (p. 86). However, Bell also 
reports that "[s]ome state and local testing programs found that 
students were not learning arithmetic as well in 1974 as they 
had several years previously, and the inference was made that 
studying new math . . . may have caused the decrease in arith­
metic scores" (p. 86). Bell concludes that 
Although this may be a correct interpretation of the cause 
of the decrease in scores, it may also be incorrect. It is 
a fact that the decrease in arithmetic skills coincided 
with the adoption of the new math curriculum; however, it 
is not known whether new math or some other factor caused 
the decrease (p. 86). 
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There was much controversy concerning whether the efforts 
of the reform movement had made any difference in the quality of 
school mathematics or in student achievement. 
Nevertheless, New Math did make a lasting contribution to 
what is defined today as a quality mathematics education cur­
riculum. The rigor in the discipline, precision of language, 
and en^hasis placed on theory that characterized New Math remain 
as strong foundational supports in mathematics curriculum. Some 
of the content (e.g. set theory and functions) and methodology 
(e.g. discovery method) have become "institutionalized" by con­
temporary textbooks. (Price & Gawronski, 1981). The emphasis is 
still on building conceptual understanding and on knowing "why", 
not just on knowing "what". "Evaluators were right to report 
'no significant differences' [when compared to traditional cur­
ricula] related to the innovations [New Math], but incorrect to 
conclude that the innovations [New Math] were at fault; rather, 
we believe that the process of implementing these innovations 
had gone awry or was not fully addressed" (Hall & Hord, 1987, p 
7) . 
The failure, then, was not in the content, the scope and 
sequence of the topics, or the instructional strategies. It was 
in the large-scale, top-down dissemination and implementation of 
the program. The assuz-iption was that "the 'top professional ex­
perts' were in the best position to design curriculxam for both 
the practitioner and the consumer because they could best judge 
what mathematics was needed for the 'next course' in mathemat­
ics" (Cooney, 1988, p. 354). 
The teachers, overlooked as the experts in the field, were 
not consulted in the development of the materials or the cur­
riculum design and "became less the decision makers and more the 
implementers of mandates from above" (Cooney, 1988, p. 353). As 
a result they did not gain a sense of ownership in the curricu­
lum change (Taylor, 1981) and did not enthusiastically support 
the change. New Math clearly illustrated that 
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curricular innovation can be advocated by leading edu­
cators, that evidence of change can be found in textbooks, 
that the need for change can be presented at professional 
conferences and yet change will not take place if the 
classroom teacher is neither convinced about the need for 
change nor ready for new developments (Sobel, 1981, p. 
188) . 
Studies of effective inclementat ion of a curricular change 
emphasize that success is dependent upon teachers * value of, be­
lief in, and concern for its success; teachers can make the 
change happen and make it endure (Hall & Hord, 1987; Lieberman & 
Miller, 1981). Anxieties and doubts commonly experienced by 
teachers need to be recognized and attended to (Mumme & Weiss-
glass, 1989; Taylor, 1981). A plan for change, therefore, 
should allow a substantial amount of time for teachers to ex­
press their feelings and work through their concerns by partici­
pating in the development and implementation of the new curricu­
lum, thereby gaining a sense of ownership in the change 
(Lieberman & Miller, 1981; Mumme & Weissglass, 1981; Taylor, 
1981; Williams & Cunning, 1981). As a result, teachers become 
enthusiastic for the change and thus make successful implementa­
tion highly probable (Taylor, 1981). One aspect of ensuring suc­
cessful implementation of a curricular change is to determine 
the concerns and attitudes of the teachers prior to and in the 
early stages of implementation. 
Equally important to the effectiveness and endurance of a 
curriculum change is the implementation strategy. The educa­
tional reforms in the 19503 and 1960s presented the curricular 
changes in "teacher proof" boxes that were expected to produce 
immediate change (Hall & Hord, 1987) as if to say, "Here is what 
the mathematics curriculum should be; [sic] now put it into 
practice" (Hill, 1981, p. 4). It is evident from today's per­
spective that the entire change plan is not an event but must be 
viewed as a long-term, collaborative process (Herman & McLaugh­
lin (Rand Study), 1978; Hall & Hord, 1987; Lewin, 1947; Mumme & 
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Weissglass, 1989; Weick, 1976) . In the process, time must be 
allotted for identifying the concerns (i.e. questions, doubts, 
fears) of the teachers and for attending to these concerns. 
Hall, Wallace, and Oossett in 1971-72 initiated discussion on 
emphasizing the personal side of change (Ball & Hord, 1987). 
The result was the development in i973 of a model for changes in 
educational institutions known as the Concerns-Based Adoption 
Model (CBAM). 
Need for the Study 
The current mathematics curriculum reform is an effort by 
the National Council of Teachers of Mathematics (NCTM) to ad­
dress the issues raised by some national reports as The Nation 
at Risk (National Commission on Excellence in Education,1983) 
and Rdiioai-i no Ammricans for thA 91 s1- Century (National Science 
Board Commission on Precollege Education in Mathematics, 
Science, and Technology, 1983) concerning the lack of prepared­
ness of today's youth to meet the needs of the future. These 
reports, partially based upon the first two National Assessment 
of Educational Progress (NAEP) studies (National Assessment of 
Education Progress, 1572-78) and the Second International Mathe­
matical Study (SIMS) (McKnight et al., 1987), report that stu­
dents are ill-equipped to work in, contribute to, and profit 
from a technological society; that students are receiving an 
inadequate grounding in mathematics and science; that students 
lack sufficient knowledge to acquire the training, skills, and 
understanding needed for today and the future; and, that stu­
dents lack the skills of abstract thinking and logical reasoning 
necessary for problem solving. 
The leadership role that NCTM assumed in 1980 with the pub­
lication of the Agenda for Action was further established in 
1986 by the creation of the Commission on Standards for School 
Mathematics. The Commission's charge was to develop a "set of 
standards concerning the mathematical content and instructional 
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conditions that should be associated with a high-quality mathe­
matics program as well as a set of standards for the evaluation 
of school programs and the assessment of students' mathematical 
learning" (National Council of Teachers of Mathematics Research 
Advisory Committee, 1988, p. 338). The result was the drafting 
of the document, riirrimlnm and Evaluation Standards for Srhmml 
Mathematics (Standards^. 
The Standards have been more widely discussed and more 
thoroughly reviewed prior to publication and have received more 
prepublication endorsement than any other document that NCTM has 
ever produced (Crosswhite, Dossey, & Frye, 1989). The first 
draft was distributed for nationwide review and comments in 
1987-88 to selected members of NCTM, of the National Council of 
Supervisors of Mathematics (NCSM), and of affiliated profes­
sional groups primarily interested in mathematical sciences or 
mathematics education. It was the topic of discussion in state 
conferences of mathematics education organizations affiliated 
with NCTM such as the Iowa Council of Teachers of Mathematics 
and in regional and national NCTM meetings. At each of these 
conferences participants were encouraged to submit suggestions 
for revision. In all, over 2000 individual comments were re­
ceived (Crosswhite et al., 1989). The finished document was 
published in 1989 and distributed to more than 80,000 members of 
the mathematics education community including members of NCTM. 
Additional effort has been made to inform the general public and 
to solicit its support through national press releases and dis­
semination of more than 140,000 copies of The Executive Summary 
of the Standards to school superintendents, school board presi­
dents, building principals, and others involved in educational 
policy at the state and federal levels (Crosswhite et al., 
1989) . 
NCTM has made an outstanding effort to involve members at 
all levels of mathematics education in the development of the 
Standards. Teachers who take advantage of the opportunities to 
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involve themselves gain a sense of ownership in a curriculum 
change effort (Taylor, 1981). In this effort their interest, 
concerns, and ideas have contributed greatly in the final prod­
uct as well as in the process of change. 
As full-scale inclementat ion begins, attention is now given 
to strategies that will promote effective and enduring results. 
The Research Advisory Committee of the NCTM cites the need for 
the "collection of data specifically associated with implementa­
tion of the Standards . . . regarding the difficulties that are 
encountered as various segments of the mathematics education 
community . . . interpret the Standards and take steps toward 
implementation" (National Council of Teachers of Mathematics Re­
search Advisory Committee, 1988, p. 340). 
The data collected from this study will provide information 
regarding the concerns associated with implementing the Stan­
dards held by secondary (grades 9-12) mathematics teachers in 
Iowa. The analysis of the data will provide mathematics educa­
tors who are responsible for in-service education the informa­
tion needed to select and prescribe the most appropriate type of 
support or assistance to implement the Standards. 
Purpose of the Study 
The success of the r.-urt-irnlnm and Eva In at inn Sl-??ndards for 
School Mathematics (Standards), to re-direct the focus of school 
mathematics for the twenty-first century depends as much on the 
implementation process as on the innovation, the Standards. The 
key people in this endeavor are the teachers who teach school 
mathematics and their concerns about the Standards. 
One of the purposes of this study was to identify the cate­
gories of the stages of concerns secondary mathematics teachers 
have regarding implementation of the Standards. Another purpose 
was to investigate the existence of a relationship between the 
categories of concerns held by the teachers and the teacher data 
variables (a) demographic (i.e. gender, teaching experience in 
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mathematics/ educational background in mathematics and/or math­
ematics education, and size of school district), (b) involvement 
in mathematics education organizations, (c) content knowledge of 
the Standardsr and (d) philosophical consistency with the Stan­
dards. The third purpose of this study was to determine if the 
demographic variables could predict, with a reasonable amount of 
accuracy, the categories of stages of concerns. 
The results of this study will provide information neces­
sary for developing appropriate interventions (in-services and 
workshops) that address the specific needs of teachers in Iowa. 
Data gathered on teachers' concerns regarding implementation of 
the Standards will yield an individual assessment profile of 
concerns for each teacher. The profiles were used to place the 
teachers into one of five concerns categories: unrelated con­
cerns, self-positive concerns, self-threatened concerns, task 
related concerns, or impact related concerns. 
Research Questions 
The research questions that guided this study are: 
1. What are the concerns secondary mathematics teachers have 
in implementing the Curriculum and Evaluation Standards for 
School Mathematics (Standards)? 
2. Is there a relationship between the concerns secondary 
mathematics teachers have regarding implementation of the 
Standards and certain teacher characteristics? 
3. Can certain teacher characteristics predict with a 
reasonable amount of accuracy the concerns held by 
secondary mathematics teachers in implementing the 
Standards? 
Assumptions 
The assumptions of this study are: 
1. Implementation strategies of the Standards must be differ­
ent from those employed for New Math. 
9 
2. Although the content and the scope and sequencing of topics 
in New Math made a lasting, positive inç>act on the direc­
tion of mathematics curriculum today, the perceived failure 
of New Math was a result of a top-down inclementation 
strategy. 
3. The potential inç>act of the Standards on the direction 
school mathematics takes equals that of New Math. 
4. Teachers need to be involved in the development and plan­
ning stages to insure a successful and enduring implementa­
tion of the Standards. 
Limitations 
The limitations of this study include the following: 
1. Only secondary mathematics teachers who are paid members of 
the Iowa Council of Teachers of Mathematics (ICTM) and 
whose primary teaching assignment is secondary (grades 9-
12) mathematics were included in this study. 
2. All secondary mathematics teachers in ICTM were surveyed. 
3. The teacher data will be self-reported; therefore, accuracy 
will depend on the respondent's ability to recall facts and 
state beliefs. 
Definitions 
For the purpose of this study, the following definitions 
are used: 
Concerns: The feelings, attitudes, thoughts, ideas, or reactions 
an individual has related to an innovation (Hord, 1979) . 
Concerns-Based Adoption Model (CBAM): A conceptualization of 
the way concerns of individual teachers change as they be­
come familiar with and involved with new programs or pro­
cesses (Hord, 197 9). The model consists of three diagnos­
tic dimensions: Stage of Concern (SoC), Levels of Use 
(LoU), and Innovation Configurations (IC). 
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Inçact Concerns: Concerns predominantly focused on how teaching 
is affecting students and on self-improvement. These con­
cerns are reflected as high intensities at Stage 5 Conse­
quence, Stage 6 Collaboration, and Stage 7 Refocusing. 
Typical expressions of concern at these stages are, "How 
will using this innovation affect my students?" (Hord, 
1979, p. 4) or "Are they learning what they need?" 
(Blanchard & Zigarmi, 1981, p. 44). 
Implementation Plan: Set of steps necessary to ensure that the 
innovation is used (Hall & Hord, 1987). 
Innovation: The program or process being inclemented; either 
product, such as new textbooks or curriculum materialc, or 
process, such as instructional procedures (Hall & Hord, 
1987). 
Mathematics Education Organization: A state or national organi­
zation the goals of which are to promote and to encourage 
active interest in mathematics and its teaching and to work 
toward the improvement of mathematics education programs: 
i.e. Iowa Council of Teachers of Mathematics (ICTM), Na­
tional Council of Teachers of Mathematics (NCTM). 
Profile: The general pattern to the relative intensities of the 
different stages of concern illustrated using a graphical 
representation. These graphical representations (profiles) 
can compare the relative intensities of the concern in each 
stage. Figure 1 shows an example of an hypothesized devel­
opment of stages of concern. 
Secondary Mathematics Teacher: Any person whose primary teaching 
assignment is mathematics in grades 9-12 at a public or 
private state accredited institution. 
Self-related Concerns : Concerns that are focused on the innova­
tion but are self-related; for example, feelings of poten­
tial inadequacy, self-doubts about the knowledge required, 
or uncertainty about the new situation. Typical expressions 
of concerns at this stage are, "In what ways will I be af­
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fected by this innovation?" (Eord, 1979, p. 4). On a pro­
file, these concerns by relative high in­
tensities at Stage 2 Informational and Stage 3 Personal. 
Stages of Concern (SoC): Categories of concerns that a teacher 
experiences as the change process unfolds. Figure 2 gives a 
description of each stage; Figure 3 gives examples of 
statements that are typical expressions of concern for each 
stage. 
Task-related Concerns: Concerns that appear once the innovation 
is in use focusing on logistics, preparation of materials, 
coordination, and scheduling. Expressions of concerns at 
this stage are, "How can I make this innovation work?" 
(Hord, 1979, p.4) or "Will I ever get it all organized?" 
(Blanchard & Zigarmi, 1981, p. 44). 
Unrelated Concerns: Concerns that tend not to be related to the 
innovation at all. They are illustrated on the profile by 
a relative high intensity at Stage 1, Awareness. 
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100 
Relative 
Intensity 
60 - • 
SoC Stages 
*Q* 
Inexp^^ Renew 
= Awareness; I = Informational; P = Personal; M = Man­
agement; CQ = Consequence; CL = Collaboration; R = Refocusing; 
Non = Nonuser; Inexp = Inexperienced Dser; Exp = Experienced 
User; Renew = Renewing User. 
Figure 1. Hypothesized development of stages of concern^ 
(Adapted by permission from Hall & Hord, 1987, p.62) 
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STAGES OF CONCERN 
Impact 
7 REFOCUSING: The focus is on exploration of more universal 
benefits from the innovation, including the possibility of 
major changes or replacement with a more powerful alterna­
tive. Individual has definite ideas about alternatives to 
the proposed or existing form of the innovation. 
6 COLLABORATION; The focus is on coordination and cooperation 
with others regarding use of the innovation. 
5 CONSEQUENCE: Attention focuses on intact of the innovation 
on students in his/her immediate sphere of influence. The 
focus is on relevance of the innovation for students, eval­
uation of student outcomes, including performance and com­
petencies, and changes needed to increase student outcomes. 
Task 
4 MANAGEMENT: Attention is focused on the processes and tasks 
of using the innovation and the best use of information and 
resources. Issues related to efficiency, organizing, 
managing, scheduling, and time demands are utmost. 
Self 
3 PERSONAL: Individual is uncertain about the demands of the 
innovation, his/her inadequacy to meet those demands, and 
his/her role in relation to the reward structure of the or­
ganization, decision making, and consideration of potential 
conflicts with existing structures or personal commitment. 
Financial or status implications of the program for self 
and colleagues may also be reflected. 
2 INFORMATIONAL: A general awareness of the innovation and 
interest in learning more detail about it is indicated. 
The person seems to be unworried about himself/herself in 
relation to the innovation. She/he is interested in sub­
stantive aspects of the innovation in a selfless manner 
such as general characteristics, effects, and requirements 
for use. 
Unrelated 
1 AWARENESS: Little concern about or involvement with the 
innovation is indicated. 
Figure 2. Stages of concern about the innovation (Adapted by 
permission from Hall and S. M. Hord, 1987, p.60) 
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Stages of Concern Expressions of Concern 
7 REFOCDSING 
6 COLLABORATION 
5 CONSEQUENCE 
4 MANAGEMENT 
3 PERSONAL 
2 INFORMATIONAL 
1 AWARENESS 
I have some ideas about something 
that would work even better. 
I am concerned about relating 
what I am doing with what other 
instructors 
How is my use affecting kids? 
I seem to be spending all my time 
in getting material ready. 
Kow will using it affect me? 
I would like to know more about 
it. 
I am not concerned about it (the 
innovation). 
Figure 3. Stages of concern: Typical expressions of concern 
about the innovation (Adapted by permission from 
Research and Development Center for Teacher Education, 
1983, p.6) 
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CHAPTER II. REVIEW OF LITERATURE 
Introduction 
There is a crucial need to reform mathematics education in 
grades kindergarten through twelfth grade at this time. The in­
creased utilization of technology in all aspects of life neces­
sitates the acquisition of skills beyond basic computation for 
all students. The commitment of the United States to provide 
through the educational system an equitable opportunity for all 
students to become productive citizens (National Commission on 
Excellence in Education, 1983; National Science Board Commission 
on Precollege Education in Mathematics, Science, and Technology, 
1983) is reflected in the societal goals and student goals 
stated in the Curricnlrm and Evaluation Standards for School 
Mathematics ^Standards^ (NCTM, 1989). A review of the litera­
ture on inclementing change reveals that commitment by top-level 
administration, national leaders, and experts in the field is 
not sufficient for effective implementation of an innovation. 
Teachers, parents, community members, business community mem­
bers, legislators, for example, are key players and must be con­
sidered in the change process. Primary consideration must be 
given, though, to the beliefs, concerns, and attitudes of the 
teachers. 
This review of literature begins with an overview of the 
development of the Standards from the 1980s to the present. The 
second section is a discussion of two models of change that sup­
port the importance of considering teachers' attitudes and con­
cerns in the educational change process, Lewin's and the Rand 
Study, and studies that provide data identifying teacher charac­
teristics that factor into the effectiveness of the change pro­
cess. An historical overview of the Concerns-Based Adoption 
Model (CBAM) with specific emphasis on the Stages of Concern di­
mension of the model is in the third section. Following the 
section the review includes studies correlating teacher charac­
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teristics with stages of concern. The final part of the review 
focuses on teachers' concerns in mathematics curriculum studies. 
Sources for the review of literature include an ERIC database 
search and discussions with experts in the fields of Concerns-
Based Adoption Model and mathematics education. 
Development of the Standards 
The first large-scale attenç>t to reform mathematics cur­
riculum since New Math is currently underway. The need for this 
reform, evidenced by poor student performance on tests of mathe­
matical skills and higher order thinking (NAEP, 1979-1986; SIMS, 
1987) and by the increased role of technology in society, was 
addressed in the publication. An Agenda for Action: Recommenda­
tions for School Mathematics of the 1980s (NCTM, 1980) in which 
eight recommendations were made that "represent an agenda for a 
decade of action . . . in a massive cooperative effort toward 
better mathematics education for all our youth" (p. i-ii). 
Problem solving was made the focus of school mathematics for the 
1980s with other recommendations emphasizing the need to move 
beyond basic computational skills, to take full advantage of the 
power of calculators and computers, to use a variety of assess­
ment techniques for student achievement and teaching strategies, 
and to increase the professionalism of teaching. 
The shift from the Industrial Age to the Information Age 
has necessitated setting new societal goals and, consequently, 
new student goals. New societal goals include: (1) providing 
the opportunity for students to become mathematically literate 
workers, (2) teaching students how to engage in lifelong learn­
ing, (3) providing an equitable educational opportunity for all, 
and (4) preparing an informed electorate capable of understand­
ing issues in a technological society (NCTM, 1989). 
Business and industry leaders recognize that "unless educa­
tional outcomes change, demographic trends alone will make it 
difficult for American schools to provide the mathematically 
17 
competent work force the nation needs" (MSEB, 1989, p. 4) . 
Henry Pollak's summary of mathematical expectations for new em­
ployees in industry (cited in NCTM, 1989) addresses this need 
and the need to provide opportunities for students to become 
mathematically literate. These expectations are: 
1. The ability to set up problems with the appropriate op­
erations; 
2. Knowledge of a variety of techniques to approach and 
work on problems; 
3. Understanding of the underlying mathematical features 
of a problem; 
4. The ability to work with others on problems; 
5. The ability to see the applicability of mathematical 
ideas to common and complex problems; 
6. Preparation for open problem situations, since most 
real problems are not well formulated; 
7. Belief in the utility and value of mathematics (p. 4), 
These expectations describe industry jobs that demand skills in 
monitoring quality, looking for problems, repairing complex 
equipment, and planning work loads and procedures (MSEB, 1989). 
Additionally, new student goals have been articulated that 
reflect the need for students to acquire mathematical literacy 
and mathematical power. The five goals which include both the 
cognitive and the affective domains are that all students: (1) 
learn to value mathematics, (2) become confident in their abil­
ity to do mathematics, (3) become mathematical problem solvers, 
(4) learn to communicate mathematically, and (5) learn to reason 
mathematically (NCTM, 1989). By achieving these goals, students 
will gain mathematical power as evidenced by the ability to ex­
plore, conjecture, and reason effectively as well as the ability 
to use a variety of mathematical methods to solve non-routine 
problems (NCTM, 1989) . 
The recommendations in An Agenda for Action and the recog­
nized new societal and student goals formulated the philosophi­
cal framework of a set of new basic skills designed to not only 
meet the needs of the present but also of the twenty-first cen­
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tury. These new basic skills were identified by the leaders of 
this reform: the National Council of Teacners of Mathematics 
(NCTM) and the affiliated group the National Council of Supervi­
sors of Mathematics (NCSM). These basic skills include problem 
solving, communicating mathematical ideas, mathematical reason­
ing, applying mathematics to everyday situations, alertness to 
the reasonableness of results, estimation, appropriate computa­
tional skills, algebraic thinking, measurement, geometry, 
statistics, and probability (NCSM, 1988). The Curriculum and 
Evaluation Standards for School Mbfhematirs (Standards), written 
in 1985 and distributed in draft form in 1987 and in final form 
in 1989, is a philosophical framework of an ideal school mathe­
matics curriculum to prepare all students to become productive 
citizens in the twenty-first century (NCTM, 1989). 
The Curriculum and Evaluation Standards for Srhool Mathe­
matics (Standards) (NCTM, 1989) describe the "criteria for the 
curriculum of a quality mathematics program, the instructional 
conditions necessary for mathematics to be learned, and the 
methods of evaluating students' progress and curricular pro­
grams" (Frye, 1989, p. 312). The Standards "do not prescribe a 
curriculum" (Crosswhite, Dossey, & Frye, 1989, p. 664) but 
"delineate a vision of school mathematics sufficient to prepare 
students for the twenty-first century" (Crosswhite et al., 1989, 
p. 666). 
Support and endorsement of the Standards have been received 
by members of the mathematics education community and members of 
allied professional organizations in mathematics education as 
well as the general public (Crosswhite et al., 1989). The inno­
vation, the Standards,, has been accepted by the leadership. The 
implementation of the innovation is the next phase of the pro­
ject . Learning from the mistakes of the New Math reform, the 
Council is assessing strategies that will increase the probabil­
ity of a successful and an enduring implementation of the Stan-
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Historical Overview of Educational Change Models 
The mathematics curriculum reform project in the 1960s was 
one of the national curriculum projects that failed primarily 
because of the large-scale, mandated top-down implementation 
strategy (Cooney, 1988; Fullan & Pomfret, 1977; Mumme & Weiss-
glass, 1989; Williams & Cannings, 1981). Searching for the rea­
sons for the reluctance of schools and teachers to fully adopt 
and implement a majority of the programs and materials developed 
and disseminated at that time became the focus of research on 
change. 
Kurl: Lgwin: Forcp Field Theory 
A significant contribution to the research of change and 
the role of teachers' attitudes in the change process was made 
by Kurt Lewin. His research into the theory of change lead to 
the development of a general model for the process of change. In 
his model he emphasized the importance of considering "the total 
social field: the groups and subgroups involved, their rela­
tions, their value systems, etc." in the process of "bringing 
about a desired state of affairs ... in terms of a change 
'from the present level to the desired one'" (Lewin, 1947, p. 
32) . 
Lewin stated that to achieve successful change, the process 
must provide for the unfreezing, moving or changing, and re-
freezing of attitudes, concerns, and behaviors of the 
clients/teachers affected by the change. Unfreezing involves 
activities that prepare the proposed users of the innovation for 
the change. The aim of unfreezing is to break down the "mores, 
customs, and traditions of individuals - the old ways of doing 
things - so that they are ready to accept new alternatives" 
(Blanchard & Zigarmi, 1981, p. 40). The second phase, moving or 
changing, incorporates the "steps that are taken to help make 
the innovation work in a particular setting" (Blanchard & Zi-
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garmi, 1981, p. 40). The final phase, refreezing, refers to the 
"process by which the newly acquired behavior comes to be inte­
grated as patterned behavior into the individual's personality 
or ongoing significant relationships" (Blanchard & Zigarmi, 
1981, p. 41). 
Rand Change Aaent Stndv 
One of the major studies undertaken in the 1970s was the 
Rand Change Agent Study. This was a four-year, two-phase study 
conducted by the Rand Corporation in the years 1973 to 1977. 
The purpose of the study was to examine "innovative projects 
funded by specified federal change agent programs" to "assess 
the effectiveness of these programs as stimuli of change in lo­
cal practices, and to suggest how federal policies could be im­
proved" (Berman & McLaughlin, 1978, p. 2). 
Additionally, the Rand Study examined how characteristics 
of projects and school districts affected the outcomes of inno­
vations. The findings of the study indicated that implementa­
tion strategies could "spell the difference between success or 
failure" and "could determine whether teachers would assimilate 
and continue using the project methods or allow them to fall 
into disuse" (Berman & McLaughlin, 1978, p. vii). Strategies 
found to be effective were teacher-focused. These included: 
- concrete, teacher-specific, and extended training; 
- classroom assistance from project or district staff; 
- teacher observation of similar projects ir other class­
rooms, schools, or districts; 
- regular project meetings that focused on practical prob­
lems; 
- teacher preparation in project decisions; 
- local materials development; 
- principal participation in training 
(Berman & McLaughlin, 1978, p.29-30). 
The results of the Rand Study also found three teacher at­
tributes that significantly affected project outcomes: years of 
teaching, sense efficacy, and verbal ability. Years of teaching 
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showed a strong negative effect: the project was less likely to 
achieve its' goal or to improve student performance when the 
teachers in the project were more experienced (Berman & McLaugh­
lin, 1978). Also, teachers with more experience were less 
likely to change their own practices or continue using the pro­
ject methods after federal funding of the project ended (Berman 
& McLaughlin, 1978). 
Teachers' sense of efficacy showed strong positive effects 
on all outcomes. This characteristic may, according to Berman 
and McLaughlin, therefore be a major determining factor in the 
actual utilization of a new project in classrooms. Teachers' 
verbal ability, on the other hand, had "no relationship to pro­
ject implementation, outcome, or continuation with the exception 
of its positive correlation with improved student achievement" 
(Berman & McLaughlin, 1978, p. 32) . Modification of teacher 
characteristics through staff development activities to raise 
the sense of efficacy and rekindle enthusiasm in experienced 
teachers is suggested as a means of addressing the issue of suc­
cessful implementation and continued use of an innovation. 
The Rand study also identified three phases of the process 
by which "an innovation is translated into an operating reality 
within school districts" (Berman & McLaughlin, 1978, p. 13) . 
These three phases - mobilization, inclementation, and institu­
tionalization - were observed in the adoption process of differ­
ent innovations and of the same innovation over time. 
The first phase, mobilization, is the planning-related 
tasks such as problem-definition, goal-setting, proposal forma­
tion, selection of sites and participants and the activities to 
mobilize enthusiasm, commitment, dedication, and support for the 
project that are set up by central office administration. The 
second phase, implementation, involves the translation of pro­
ject plans and proposals into practice by the persons responsi­
ble for carrying out. the intent of the project. The final phase 
of the adoption process, institutionalization, is the decision 
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whether or not to continue the project after support .for the 
project is ended. Institutionalized change occurred "when the 
project-related change became part of the standard educational 
repertoire at both the district and classroom level" (Berman & 
McLaughlin, 1978, p." 20) . Successful implementation was defined 
to have produced teacher change and to be marked by the contin­
ued extensive use by teachers of project methods. 
Teachers' Characteristics as Factors in the Change Prmress 
The Lewin's emphasis on the importance of first attending 
to the present emotional state of individuals involved in a 
change and the Rand study findings regarding the effectiveness 
of teacher-focused strategies on adoption of an innovative pro­
gram have initiated numerous research studies on the role teach­
ers' attitudes and concerns play in the change process. Fullan 
and Pomfret (1977) stated in their review of the research on the 
implementation of curriculum and instruction that implementation 
strategies and tactics which support and facilitate the 
"resocialization of key actors", teachers, are the most relevant 
ones to consider when introducing and implementing innovations. 
The results of a study conducted by Bernai, Jones, and Cer­
vantes (1977) to understand and predict the factors affecting 
change in a project supported the major assumption of their 
study; the perceptions of teachers regarding a particular prac­
tice affect educational change more than the actual circum­
stances related to the practice. They found that (a) when 
teachers are the primary users of an innovation an analysis of 
the perceived conditions of need for the innovation would be 
sufficient to predict its probable outcome and (b) a fairly 
strong evidence exists that change can be explained or predicted 
through an adequate study of the perceptions of the teachers 
prior to the adoption or rejection of the project. 
Successful implementation strategies, then, are those which 
address the concerns and attitudes of the teachers. Results of a 
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study by Gross, Giacquinta, and Berstein (1973), indicate that 
one reason for the failure of an open classroom project was the 
inattention to teachers' basic attitudes toward the project be­
fore and during implementation. In a study of school systems 
that had successfully inçjlemented a new program and/or materi­
als, Manly (1972) found that teachers' initial attitudes toward 
and knowledge about the innovation were facilitating factors in 
the change process. Manly (1972) and Fullan and Pomfret (1977) 
observed that all of the school systems that had successfully 
implemented a change had established staff development programs 
to inç)rove teachers' attitudes. Activities in these programs 
included; 
in-service activities which were related to the changes, 
travel by teachers to visit innovative projects similar to 
their projects, time for teachers to participate in plan­
ning activities related to the project, selective staffing, 
professional reading by teachers in areas related to the 
change, and use of consultants to work with teachers in 
changing attitudes (Manly, 1972, p. 56). 
Since attitudes toward implementation identified in Manly's 
study (1972) centered around teachers' lack of knowledge about 
the change, many of the same procedures were employed to in­
crease their knowledge base in areas related to the change. 
Research supports the existence of differential intrinsic 
and extrinsic teacher demographics that affect individual abil­
ity to implement an innovation. Fullan and Pomfret (1977) cate­
gorize characteristics of the adopting unit, including the role 
of individual staff characteristics, as factors influencing the 
implementation of an innovation. They state that although the 
research reviewed by them did not measure or report on a rela­
tionship between background characteristics and implementation, 
it is inferred by Crowther (1972) and Lukas & Wohlleb (1973) 
that "not all teachers have the same propensity to implement any 
given innovation" (cited in Fullan & Pomfret, 1977, p. 385). 
This inference is supported in the results of numerous studies 
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conducted to establish a relationship between teacher character­
istics and adoption-proneness/innovativeness. For this study, 
teacher characteristics are identified as demographic character­
istics, participation in professional organizations, prior 
knowledge about the innovation, and philosophical consistency 
with the innovation. 
Demographic characteristics Oscarson and Finch (1979) 
and Wangen, Sederberg, and Hendrix (1982) found a positive rela­
tionship between years of experience/teacher age and adoption-
proneness and innovâtiveness. In contrast, the Rand Study 
(Berman & McLaughlin, 1978) and Pierce (1981) showed that a per­
son's willingness to change was negatively affected by age. 
Kozuch (1979) states that prior attenç)ts at an innovation can 
hinder teachers' attenqpts at organizational change. 
The level of education was found to be positively related 
to innovâtiveness by Pierce (1981), Wangen et al. (1982) and 
Carr (1985). Carr also found the highest degree held to be the 
statistically significant predictor of innovâtiveness. However, 
Fullan and Pomfret (1977) report that although results of stud­
ies by Crowther (1972) and Evans and Scheffler (1974) indicate 
that "age and level of education per se do not appear to relate 
to effective implementation . . . , Lukas and Wohlleb (1973) 
suggest that these relationships should be tested" (p. 385). 
A third demographic variable cited in previous studies is 
the size of the school in which the respondent teaches. Punch 
and McAtee (1979) found a negative correlation between school 
size and teachers' attitudes toward change. They found that 
teachers in large schools tend to oppose change more than teach­
ers in small schools. 
Participation in prmfessional organizations Oscarson 
and Finch (1979) conducted a study to identify the methods and 
activities that are most influential in determining the accep­
tance and use of an educational innovation. The first phase of 
their study was (a) to determine the existence of predictor 
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variables, personal characteristics of vocational teachers, in 
explaining the proneness toward adoption of an innovation and 
(b) to determine which combinations of variables tended to best 
predict adoption-proneness. Six of the thirteen independent 
variables tested were teacher age, number of years of teaching, 
level of educational achievement, recency of professional educa­
tion, professional publications read on a monthly basis, and 
membership in professional organizations. Of these six vari­
ables, the number of professional publications read on a monthly 
basis was identified as one of the best predictors of adoption-
proneness . 
A positive relation was also established in other studies 
between involvement in professional organizations and willing­
ness to change. Tye (1981), Wangen et al. (1982), and Carr 
(1985) found a relationship between innovativeness and willing­
ness to change with membership in professional organizations. 
In a survey of teachers involved in the Study of Schooling re­
search project, Tye (1981) found that the teachers who reported 
reading nine or more educational books, reports, and articles 
during the previous year perceived the "literature had 'some' 
value for their professional development" (p.14). Additionally, 
Punch and McAtee (1979) and Wangen et al. (1982) found that 
teachers who were identified as innovators attended conferences 
and workshops and had published articles in professional jour­
nals. 
Prior rnntent knowledge and philosophical consistency 
Results of a study by Punch and McAtee (1979) showed a positive 
correlation between knowledge and attitude toward an innovation. 
They found that teaches who have acquired a sound knowledge 
about the innovation tend to support the implementation effort 
more than less knowledgeable teachers. 
Summary Fullan and Pomfret (1977) state that "on the 
whole, the range and rationale for the role of significant indi­
vidual characteristics remain to be developed, but should be in-
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eluded in any large-scale analysis of program inçlementation" 
(p. 385-386). Fullan and Pomfret (1977) further suggest that 
the explicit and direct planning for the "continuous considera­
tion of the relationships of those who will be expected to 
change to the process of . . . 'how* to bring about these 
changes" (p. 393) should be early in the initial planning stage 
of the change process. 
The review of the literature supports the existence of a 
relationship between certain teacher characteristics and adop­
tion proneness/innovativeness. Results of relevant research 
indicate that the best predictors are years of experience, high­
est degree held, educational background, involvement in profes­
sional organizations, and prior knowledge of the innovation. 
These demographic variables have been selected for this study of 
factors that influence the concerns of secondary mathematics 
teachers have regarding implementation of the Standards. 
Historical Overview of the Concerns-Based Adoption Model 
The most significant research of teachers* attitudes and 
concerns in educational change was conducted in the early 1970s 
by the Procedures for Adopting Educational Innovations (PAEI) 
Program at the Research and Development Center for Teacher Edu­
cation at the University of Texas at Austin. One of objectives 
of the PAEI Program was to assess and describe the personal side 
of change (Hall & George,. 1979) . Hall, Wallace, Dossett, Ge­
orge, and others at the Texas R&D Center for Teacher Education 
sought ways to address the problem of how individuals react to 
and perceive new programs. 
The result of a four-year study by the PAEI was the Con­
cerns-Based Adoption Model: a conceptualization of the way the 
concerns of individual teachers change as they become familiar 
with and involved with new programs, processes, or educational 
practices in their schools (Hall, Wallace, & Dossett, 1973) . 
Based on Frances Fuller's (1969) research of the concerns of 
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student teachers, CBAM approaches educational change as a pro­
cess of resolving the concerns of the persons involved. A key 
assun^tion of the Concerns-Based Adoption Model (CBAM) is that 
"the individual must be attended to in establishing a frame of 
reference for understcinding, studying and managing the change 
process in organization" (Hall & George, 1979, p. 2). 
Frances Fuller 
Frances Fuller, in 1969, examined the evolution of concerns 
of student teachers. Through a review of research on concerns 
of beginning teachers, she found a consistency in the similarity 
of concerns expressed in different populations. These beginning 
teacher concerns centered around class control, content ade­
quacy, the situation in which they taught, and evaluations by 
their supervisors, by their pupils and of their pupils them­
selves (Fuller, 1969) . 
Fuller extended the research to examine the concerns of 
students during their student teaching experiences. In the 
first study, comments by student teachers were recorded at 
weekly seminars and categorized into student-centered concerns 
and pupil-centered concerns. In the second study, student 
teachers were asked on three different occasions to respond to 
the question "what are you concerned about now?". The data 
gathered from both studies were analyzed and grouped according 
to the time of collection in the student teaching experience and 
to the overall content of the comments. The results indicated a 
similarity of center of concern dependent upon the amount of 
student teaching experience. 
Fuller identified three phases of concern: a pre-teaching 
phase (non-concern), an early teaching phase (concern with 
self), and a late teaching phase (concern with pupils). The 
years prior to any actual contact with teaching (including stu­
dent teaching) comprise the pre-teaching phase. The concerns 
associated with this phase were not related to teaching itself 
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but rather to problems with academics and roommates. The teach­
ing-related concerns that were expressed were often "amorphous 
and vague: anticipation or apprehension" (p. 219). Early teach­
ing phase concerns were primarily self-related. The students 
were apprehensive about discipline, self-adequacy, and evalua­
tion. The concerns in the late teaching phase are "mature", fo­
cusing on "pupil gain and self evaluation as opposed to personal 
gain and evaluations by others" (p. 221). These concerns were 
later identified by Fuller as "self", "task", and "inqpact" (Hall 
& George, 1979) . 
In addition to identifying three categories of concerns 
held by teachers at various stages in the teaching experience. 
Fuller also proposed a "developmental conceptualization of 
teachers' concerns" (p. 221). Fuller's suggestion, that teach­
ers who have self-related concerns at the early teaching phase, 
for exairple, will progress to more mature concerns centered on 
pupil progress, has been verified with subsequent research by 
her and others at University of Texas Research and Development 
Center for Teacher Education-
Concerns-Based Adoption Model 
Fuller's research was instrumental in the development of 
the Stages of Concern (SoC) component of the Concerns-Based 
Adoption Model. The mcuel developers hypothesized that: 
concerns change as users become increasingly familiar with 
and skilled in using the innovation. This progression ap­
pears to be very similar to that observed by Fuller with 
student teachers: early concerns deal with self, then come 
task-related concerns; and finally concerns about the im­
pact of the innovation on others. It appeared that it was 
necessary for early stage concerns to be resolved, or at 
least reduced in intensity before later more mature con­
cerns can emerge or increase in intensity (Kail & George, 
1979, p. 9) . 
The model was constructed to (a) assist those in the inno­
vation process, (b) provide a framework within which to conduct 
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empirical investigations of the adoption process, (c) define the 
degree of invoiveinent with and quality of use of the innovation 
by all members, and (d) provide the adoption agent (school or 
district) with diagnostic information on which to build pre­
scriptive interventions (in-services or workshops) for each user 
in the system (Dominguez, Tunmer, & Jackson, 1980). Seven 
Stages of Concern were identified by the developers (Figure 2). 
The existence of the seven stages of concerns was verified 
through longitudinal studies of elementary school teachers in­
volved in team teaching and of college professors involved in 
the use of instructional modules (Hall & Rutherford, 1976). 
"The san^jles were stratified according to years of experience 
with the innovation, ranging from never having used either team­
ing or modules to having had five or more years of experience . 
. . in the hope of maximizing the chances of finding some indi­
viduals who represented each of the hypothesized Stages of Con­
cern" (Hall & Rutherford, 1976, p.229). Hall and George (1979) 
describe the use of these two studies in determining the rela­
tionship between the resolution and arousal of concerns and ap­
propriate interventions : 
During the two-year period of the longitudinal teaming and 
module studies, schools and universities were identified in 
which no identifiable innovation related interventions were 
made (Rutherford, 1977). The SoC profiles of these institu­
tions remained virtually stable. On the other hand, changes 
in SoC profiles were evident in institutions where inter­
ventions had occurred. This finding suggests that interven­
tions (e.g., in-service workshops, direct personal assis­
tance, etc.) designed to recognize and accommodate concerns 
may influence resolution and arousal of concerns. Restated, 
appropriate interventions, targeted toward specific stages 
of concern might facilitate their resolution and the move­
ment toward more impact related concerns (Hall, 1978; Hall 
& Loucks, 1978) (p. 26). 
A longitudinal study which focused on the concerns of ele­
mentary school teachers involved in implementing the Science 
Curriculum Improvement Study (SCIS) verified the developmental-
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ism of the stages of concern (Loucks, 1977). The stages of con­
cern were assessed for two groups of teachers: (1) those teach­
ers who attended the Summer 1974 and the Summer 1975 two-week 
SCIS workshop and (2) those teachers who only attended the Sum­
mer 1975 two-week SCIS workshop. The final assessment of con­
cerns at the end of the Summer 1975 workshop showed that the 
teachers who attended both workshops had more intense higher 
level concerns and teachers who attended only the second work­
shop had more intense lower level concerns. The results of this 
study supported the CBAM theory that "a person's concerns about 
an innovation develop toward the later stages (i.e., toward im­
pact concerns) with time, successful experience, and the acqui­
sition of new knowledge and skill (Hall, George, & Rutherford, 
1979, p. 6) . 
Two Other dimensions of the Concerns-Based Adoption Model 
have been identified and verified through research: Levels of 
Use (LoU) and Innovations Configurations (IC). Whereas the 
Stages of Concern dimension describes "how teachers or others 
perceive an innovation and how they feel about it" (Hall & Hord, 
1987, p. 13), the Levels of Use dimension describes "what a 
teacher is doing or not doing in relation to the innovation" 
(Hall & Hord, 1987, p. 14) and the Innovation Configurations di­
mension deals "directly with characteristics of the innovation 
and what use means when the innovation is the frame of refer­
ence" (Hall & Hord, 1987, p. 108). 
The Concerns-Based Adoption Model is, then, a model, con­
ceptualization, for the adoption of an innovation based on the 
concerns of teachers (L. Wolfe, personal communication, January 
24, 1990). Wolfe defines CBAM as a "diagnostic prescriptive 
model for addressing the concerns of people adopting an innova­
tion and for planning interventions that resolve those concerns; 
that is, CBAM is to change as diagnostic learning is to teach­
ing". The purpose of CBAM is to diagnose, identify, an individ­
ual's stage(s) of concerns and then prescribe appropriate inter-
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vantions, in-service workshops, for the resolution and the move­
ment toward higher levels of concerns, inçact related concerns 
(Hall & George, 1979). 
The Concerns-Based Adoption Model has been an effective 
model in facilitating change as demonstrated by multiple re­
search projects. A study that has received considerable atten­
tion is the district-wide Revised Science Curriculum project for 
grades three through six in the Jefferson County, Colorado, Pub­
lic Schools (Hall & Herd, 1987; Hall, Hord, & Griffin, 1980; 
Loucks & Hall, 1979; Loucks & Melie, 1980; Loucks & Pratt, 
197 9). The goal of this project which began in 1976 was to im­
plement an activity-oriented science curriculum in eighty ele­
mentary schools in Jefferson County, Colorado. 
The developers of the curriculum project recognized the im­
possibility of providing the needed support and follow up to 
teachers in all eighty schools (Hall & Hord, 1987). In-service 
workshops, therefore, were planned to span an eighteen-month pe­
riod that would adjust "to teachers' concerns as they were 
aroused, rather than attempting to answer questions at times 
when teachers were not asking them" (Hall & Hord, 1987, p. 
104).The result of this implementation plan was that, at the end 
of four years, the teachers used the curriculum across the dis­
trict routinely and had few intense lower level concerns (Loucks 
& Melle, 1980). The revised science curriculum was minimally 
institutionalized. From the point of view of the Concerns-Based 
Adoption Model, the institutionalization of an innovation oc­
curs : 
when nearly all individuals' Stage [2] Information, Stage 
[3] Personal, and Stage [4] Management concerns have been 
reduced in intensity and they are using an "acceptable" 
configuration of the innovation at a Routine Level of Use, 
Lou IVA (Hall & Hord, 1987, p. 314) . 
Implementation success is defined by all three diagnostic dimen­
sions of CBAM and is "related to use/nonuse, appropri­
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ate/inappropriate practice and user concerns about the innova­
tion" (Huling, Hall, Hord, & Rutherford, 1983, p. 6). 
A project to develop a model for inclementing educational 
computing in school science was initiated in 1988 by the Biolog­
ical Sciences Curriculum Study (BSCS) with support from the Na­
tional Science Foundation. The goals of the project were to (a) 
develop and test a model of inclementing educational confuting 
in school science, (b) train 260 science teachers and adminis­
trators in the Pikes Peak region of Colorado to use microcomput­
ers in learning and teaching school science, (c) establish a 
network in the Pikes Peak region to implement educational com­
puting in school science, and (d) disseminate a model of imple­
mentation for educational confuting in school science. The 
Stages of Concern Questionnaire (SoCQ) was used in a pretest and 
postest to chart participants' concerns during the implementa­
tion process. The results from the pretest and posttests exhib­
ited the expected developmentalism pattern for the nonusers and 
users (Ellis & Kuerbis, 1988). 
Studies Correlating Teacher Demographics 
and Stages of Concern 
Studies focused on determining the existence of a relation­
ship between the Stages of Concern and demographic variables 
have been conducted. The result of the review of research has 
indicated some relationships exist despite the statement by 
Hall, George, and Rutherford (1979) that "there have been no 
outstanding relationships between standard demographic variables 
and concerns data. Rather, as our research unfolds, there is 
increasing support for the hypothesis that 'interventions' and 
'conditions' associated with the implementation effort are more 
critical variables than age, sex, teaching experience, etc." 
(p.52) . 
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Demographic Characteristics 
George and Rutherford (1980) reported on two studies of a 
relationship between years of experience and Stages of Concern. 
One study was the district-wide inclementation of an activity-
oriented science curriculum in Jefferson County, Colorado. 
Three of the seven significant correlations found pertained to 
the total years of teaching. The results at the end of two 
years showed that teachers in the 10-30 years of experience had 
higher Personal uwucêiûs than teachers in either the 0-3 years 
of experience group or the 4-9 years of experience group. Ge­
orge and Rutherford suggest the following explanation: 
Teachers with the most years of teacning experience had the 
highest SoC [3] (Personal) concerns, which may indicate, as 
some have hypothesized, that making changes is more diffi­
cult for more experienced teachers. The more experienced 
teachers' concerns about the consequence of the innovation 
(Soc [5]) were also higher than less experienced teachers, 
but the implication of this is not clear. This could be due 
to doubts they had about the value of the innovation or it 
could be an indication of the more experienced teachers' 
attempts to make the innovation more effective for learners 
(p. 12). 
The second study focused on the two-year implementation 
plan of a new discipline program, Glasser's Reality Therapy, in 
a junior high school. In contrast to the results from the first 
study, there were no significant differences in concerns associ­
ated with the total number of years of teaching. 
Knowledge of /P'n i losoohical Con si si: en rv 
Two studies that considered the existence of a relationship 
between teachers' stages of concern and knowledge of the concept 
and philosophy of the innovation yielded supporting results. A 
four-year study by Kimpston and Anderson (1986) of the implemen­
tation of benchmark testing in a school district showed that 
"teachers and principals with the least knowledge and experience 
with benchmark testing had most intense concerns at the lower 
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stages and those with the most knowledge and experience were at 
the upper end of the scale" (p. 9). Sanders and George (1980), 
in a study measuring teachers' concerns regarding the use of a 
Learning Resources Centers (LRC), concluded that "while most of 
[the teachers] were users of the LRC program, few understood the 
concept or philosophy. The high level of 'unawareness' of the 
program apparently resulted from confusion between the concepts 
of an LRC and that of a school library program" (p. 11). 
A search of the relevant literature failed to reveal stud­
ies that investigate the existence of a relationship between the 
stages of concern regarding the implementation of an innovation 
and demographic characteristics such as size of school district 
and educational background or participation in professional or­
ganizations. The search also did not reveal any research on 
mathematics curriculum reform and the change process. A major 
factor is the lack of large scale mathematics curriculum reform 
projects since the 1960s. The present study of an analysis of 
teachers' concerns in the implementation of the current mathe­
matics curriculum reform project is imperative to its success. 
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CHAPTER III. METHODOLOGY 
The purpose of this section is to describe the methods and 
materials used in this study. The desire to identify the con­
cerns of secondary mathematics teachers in Iowa regarding imple­
mentation of the Curriculum and Evaluation Standards for School 
Mathematics (Standards) and to determine the factors that influ­
ence their concerns results from the investigator's experience 
as a mathematics educator on the secondary and post-secondary 
level, observation of the struggles of inclementing an earlier 
mathematics curriculum reform, and the•commitment to the philos­
ophy and goals of the current mathematics curriculum reform. 
Research Design 
The research design for this study was a descriptive survey 
collected from secondary mathematics teachers in the Iowa Coun­
cil of Teachers of Mathematics (ICTM). A survey research design 
provides for the systematic collection of data from all teachers 
in the saiiç>le (Borg & Gall, 1983) . Descriptions of the sample 
distribution over single variables can be obtained from the sur­
vey method as well as the establishment of relationships between 
two or more of the variables. 
Population 
The population for this study was the Iowa Council of 
Teachers of Mathematics (ICTM) members who were secondary mathe­
matics teachers. The 1989 membership list included 624 sec­
ondary mathematics teachers. For this study, a secondary mathe­
matics teacher is defined to be any person certified to teach 
mathematics in grades 9-12. Although teachers in ICTM may not 
be typical of all secondary mathematics teachers in Iowa, teach­
ers who are in professional organizations ara change agents for 
innovations (Tye, 1981; Wangen, Sederberg, & Hendrix, 1982; 
Carr, 1985). 
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Procedure 
An Iowa Council of Teachers of Mathematics (ICTM) member­
ship list was obtained from the membership registrar. A two-
part survey instrument (see Appendix) and a cover letter (see 
Appendix) were sent in May, 1990 to every secondary mathematics 
teacher in ICTM, excluding four teachers whom were included in 
the pilot study. The cover letter, addressed to each individual 
teacher, explained the purpose of the study and requested the 
recipient's cooperation in completing the questionnaire. The 
letter included a statement of confidentiality, the name of one 
of the co-major professors of the investigator, and the source 
to contact with any questions about the study. 
The mailing included a coded survey instrument (in Ap­
pendix) and a return stamped, addressed envelope. The respon­
dents were requested to complete the questionnaire and return it 
by May 15, 1990. A postcard reminder-(see Appendix) was sent to 
350 respondents on May 16, 1990. A second letter (see Appendix) 
with an identical questionnaire was sent on June 1, 1990 to all 
respondents who had not returned the first questionnaire. They 
were asked to mail the questionnaire by June 10, 1990. A total 
of 455 questionnaires were received by June 30, 1990 and were 
included in the data analysis. 
The first part of the survey instrument. Secondary Mathe­
matics Teacher Demographic, Content, Philosophy Data Question­
naire, is a four-page questionnaire in four sections written by 
the investigator to (a) obtain demographic information, (b) to 
assess teachers' level of participation in mathematics education 
organizations, (c) to assess teachers' knowledge of the content 
in the Cnrrirnlum and Evaluation Standards for School Mathemat­
ics (Standards). and (d) to assess teachers' philosophical con­
sistency with the Standards. The second part of the survey in­
strument consists of the introductory page and the two-page 
Stages of Concern About the Innovation (SoC) Questionnaire de­
veloped by Hall, Wallace, and Dossett (1973). Written permis-
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sion to use the SoC Questionnaire in this study was obtained 
from the developers of the questionnaire. 
Protection of Human Subjects 
The questionnaire was anonymous; there was no request for 
names of the respondent. However, the questionnaire was coded 
to provide identification of respondents who received follow-up 
letters. Approval for the study was obtained from the Iowa 
State University Human Subjects in Research Committee prior to 
distribution of the questionnaires in May, 1990. 
Confidentiality and anonymity was assured in the letter of 
transmittal. The completion of the questionnaire was voluntary 
and constituted consent for participation in the research pro­
ject. All questionnaires were kept secure throughout the dura­
tion of the study and were destroyed immediately following com­
pletion of the data analysis and final writing. 
Instrument 
The data gathered in this study were used to identify the 
concerns of secondary mathematics teachers regarding the imple­
mentation of the Standards, to assess secondary mathematics 
teachers' level of participation in mathematics education orga­
nizations, content knowledge and their philosophical consistency 
with the Standards, and to identify the factors which influence 
the concerns. A review of the literature supported the decision 
to use the Stages of Concerns Questionnaire to identify the con­
cerns . No instrument was available for gathering demographic 
information on teachers or for assessing teachers' level of par­
ticipation, content knowledge and philosophical consistency with 
the Standards. 
The demographic information section, section A, of the 
questionnaire included questions pertaining to level of partici­
pation in mathematics education organizations. The section was 
developed based on questions and factors cited in the review of 
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literature. The content knowledge and philosophical consistency 
sections of the questionnaire were developed based upon the in­
vestigator's depth and breadth of the knowledge of the content 
and philosophy of the standards. I.S.U. faculty and mathematics 
education faculty in other universities were requested to assist 
in the writing of the questionnaire. 
A face validity field test of the assessment of the content 
knowledge and of the philosophical consistency sections was un­
dertaken by sending the four-page teacher data section of the 
questionnaire to five university mathematics educators in Iowa 
who were involved in the development of the Standards : Drs. Bon­
nie Litwiller, Edward Rathmell, Diane Thiessen, and Jack Wilkin­
son at the University of Northern Iowa and Dr. Harold Schoen at 
the University of Iowa. The participants were requested to 
indicate on a scale of 0 (none) to 5 (high) the degree to which 
the questions faithfully assessed the teachers' knowledge of the 
content in and their philosophical consistency with the Stan­
dards . All five of the participants rated all of the items 
highly (degree 4 and degree 5) as faithfully assessing content 
knowledge and philosophical consistency with the Standards. The 
participants were also requested to comment on the form of the 
questionnaire. Their suggestions were incorporated into the fi­
nal version of the questionnaire. 
Additionally, a pilot study of the survey instrument, the 
Secondary Mathematics Teacher Demographic, Content, Philosophy 
Data Questionnaire and the Stages of Concern Questionnaire, was 
conducted by requesting ten mathematics educators, who were not 
involved in the development of the Standards, to complete the 
entire questionnaire and comment on its form and content. The 
participants were elementary, junior high/middle school, and 
high school mathematics teachers who were members of the Iowa 
team participating in the NCTM "Leading Mathematics Education 
into the 21st Century" Conference in March, 1990. Their sugges­
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tions were incorporated into the final version of the question­
naire. 
Research on change in schools and colleges in the early 
1970s resulted in the development of the Concerns-Based Adoption 
Model (CBAM) by the Procedures for Adopting Educational Innova­
tions (PAEI) at the Research and Development Center for Teacher 
Education at the University of Texas at Austin (Hord, 1979). 
The seven hypothesized Stages of Concern About the Innovation 
(SoC), a "primary dimension" of CHAM (Hall, George, & Ruther­
ford, 1979), can be assessed using the Stages of Concerns About 
the Innovation Questionnaire (SoCQ) developed by Hall, Wallace, 
& Dossett in 1973. 
The SoC questionnaire consists of thirty-five items from 
which a respondent's stage(s) of concerns can be determined. 
Each of the seven stages of concerns is comprised of five items. 
A seven response Likert-type scale is used to ascertain the de­
gree to which the items accurately describe the respondent's 
concerns. The reliability of the SoC Questionnaire was deter­
mined by a one-week test-retest study conducted during the two 
and one-half years of research related to Stages of Concern 
About the Innovation (Hall et al., 1979). The stage score cor­
relations ranged from 0.65 to 0.86; four of the seven correla­
tions were above 0.80 (Hall et al., 1979). For the same study, 
estimates of internal reliability ranged from 0.64 to 0.83 (Hall 
et al., 1979). A series of validity studies resulting from its 
use in longitudinal studies "provided increased confidence that 
the SoC Questionnaire measures the hypothesized Stages of Con­
cerns" (Hall et al., 1979, p. 20). 
Questionnaire Format 
The first part of the questionnaire. Secondary Mathematics 
Teacher Demographic, Content, Philosophy Data Questionnaire, was 
written by the investigator in three sections. The purpose of 
the Demographic Information section was to gather demographic 
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data on the respondents' years of experience teaching mathemat­
ics, post-secondary educational background in mathematics or 
mathematics education. The section also gathered data on the 
respondents' level of participation in mathematics education or­
ganizations defined by membership, reading journals, attending 
conferences, publishing articles, and making presentations at 
conferences. The content knowledge section was written to assess 
the respondents' knowledge of the content in the Standards: the 
philosophy section was written to ascertain the respondents' 
philosophical consistency with the Standards. 
A review of the literature of the role of teachers in edu­
cational change revealed that certain teacher characteristics 
are good predictors of the success/failure of the implementation 
of an innovation. The first two questions in section A were 
written to collect data on the educational background of the 
teachers. Pierce (1981), Waingen, Sederberg, and Hendrix (1982), 
and Carr (1985), found the teacher's level of education to be 
positively related to a teacher's innovâtiveness. 
The third and fourth questions requested information on the 
number of years of teaching mathematics and the percent of the 
teaching assignment devoted to mathematics. Some research has 
shown that years of experience teaching or years of experience 
with the innovation is positively related to successful educa­
tional change and/or a teacher's stage of concern (George & 
Rutherford, 1980; Oscarson and Finch, 1981; Wangen et al., 
1982) . In contrast, other research has found a negative rela­
tionship (Berman & McLaughlin, 1978; Kozuch, 1979; Pierce, 1981) 
or no significant relationship (George & Rutherford, 1980) . 
The next questions (5-9) inquired about the teacher's in­
volvement in professional mathematics education organizations. 
Oscarson and Finch (1979), Tye (1981), Wangen et al. (1982), and 
Carr (1985) found involvement in professional organizations to 
be positively related to educational change. In these studies, 
involvement in professional organizations was described as mem­
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bership in professional organizations, reading professional 
journals, attending conferences and workshops, and publishing 
articles in professional journals. 
Questions ten through fourteen in section A and fifteen 
through forty-one in section B were written to assess the 
teacher's knowledge of the content of the Standards. Review of 
the literature indicates that knowledge about an innovation will 
facilitate the change process (Manly, 1972) and will be an indi­
cator of a teacher's stage of concern (Kimpston & Anderson, 
1986). These questions were written based upon the investiga­
tor's depth and breadth of knowledge of the Standards. 
The next set of questions (42-59) in section C were written 
to assess teachers' philosophical consistency with the stan­
dards . These questions, as those in the previous set, were 
written based upon the investigator's depth and breadth of the 
philosophy of the Standards. 
The second part of the survey instrument consists of the 
introductory page of the Stages of Concern About the Innovation 
(SoC) Questionnaire and the SoC Questionnaire developed by Hall, 
Wallace, and Dossett (1973). Hall, George, and Rutherford 
(1979) give explicit directions on the purpose, use, and permis­
sible modifications of the Stages of Concern About the Innova­
tion Questionnaire. The format of the introductory page clearly 
and concisely "presents the purpose of the questionnaire, ex­
plains and shows through examples how to complete the instru­
ment, and indicates which 'innovation' the individual is to con­
sider when responding" (Hall et al., 1979, p. 21). The only 
permissible modification was to name the innovation as the Cur-
riculnm and Evaluation Standards for Srhool Mathematics 
(Standards). Written permission to use the SoC Questionnaire 
was obtained from the developers of the questionnaire. 
The Stages of Concern About the Innovation Questionnaire 
consists of thirty-five items which will indicate the prominent 
stage of concerns of an individual. Each of the seven stages of 
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concerns are represented by five statements. The wording of the 
thirty-five items may be modified slightly by naming the innova­
tion without risking "invalidation of the scoring and norming 
standards and ultimately to misinterpretation of the results" 
(Hall et al., 1979, p. 57). 
Data Analysis 
For each respondent, the data from the Stages of Concern 
Questionnaire (SoCQ) was transformed into a SoC profile using a 
SAS program (George, 1985) based on the Quick Scoring De­
vice for the Stages of Concern Questionnaire (Parker & Griffin, 
1979). The SoC profiles were placed into five categories of 
concerns: Unrelated, Self-Positive, Self-Threatened, Task, and 
Impact. The SoC categories and data from the Demographic, Con­
tent, Philosophy Data Questionnaire were analyzed by frequen­
cies. Spearman rho correlations were used to determine the 
strength of the relationships between the SoC profiles and the 
demographic, participation, contant knowledge, and philosophical 
consistency variables. A factor analysis was used for the phi­
losophy section of the questionnaire that assessed the teachers' 
philosophical consistency with the Standards. Multiple regres­
sion was used to determine if the demographic variables could be 
used to predict a teacher's concerns category. 
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CHAPTER IV. RESULTS 
Introduction 
The data analysis chapter begins with a discussion of the 
demographic, participation, knowledge, and philosophical consis­
tency variables. The remainder of the chapter is organized ac­
cording to the three research questions that were posed in the 
first chapter. 
1. What are the concerns secondary mathematics teachers 
have in inclementing the Curriculum and Evaluation 
Standards for School Mathematics (Standards)? 
2. Is there a relationship between the concerns secondary 
mathematics teachers have regarding implementation of 
the Standards and certain teacher characteristics? 
3. Can certain teacher characteristics predict, with a 
reasonable amount of accuracy, the concerns held by 
secondary mathematics teachers in implementing the 
Standards? 
Survey Response 
A total of 455 survey responses were received from the 620 
secondary mathematics teachers who are members of the Iowa Coun­
cil of Teachers of Mathematics. Thirty-three of these were not 
included in the data analysis for two reasons. One, the respon­
dent did not conçîlete the Stages of Concern section of the ques­
tionnaire. Two, the investigator could not identify the respon­
dent's stage of concern because of a poor Q-sort of the re­
sponses; that is, the respondent did not consistently sort the 
items suggesting a lack of differentiation between the stages 
(Hall, George, & Rutherford, 1979). Some respondents, for exam­
ple, used a pattern of responses for all items. However, 422 
questionnaires were coded and are included in this data analy-
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sis. The response rate was 73.4% with a usable response rate of 
68.1%. 
Demographic Data 
Characferlsfirs of Respondents 
Usable responses were received from 262 males (62.1%) and 
160 females (37.9%). Responses were received from secondary 
mathematics teachers in 208 school districts ranging in size 
from less than 250 students to over 7500 students. A table 
indicating the response rate from each school district is found 
in the Appendix. Distribution of responses by size of school 
district is presented in Figure 4. 
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Figure 4. Distribution of respondents by size of school 
district, N = 422 
Three district enrollment categorties of small, medium, and 
large were utilized by Schoen and Wickless (1985) in their three 
year longitudinal study of the Iowa mathematics teacher short­
age. Three similar groups were used to collapse the seven 
school district size categories in this study. The three groups 
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are defined as: small districts of less than 1000 students 
(N=157y 37.2%), medium districts of 1000-2499 students (N=109, 
25.8%), and large districts of 2500+ students (N=156, 37%). 
Teaching experience Two conç>onents of teaching expe­
rience that were investigated are the percent of the teaching 
assignment devoted to mathematics and the number of years of 
teaching experience. Schoen and Wickless (1985) gathered data 
over three years on the number of newly hired mathematics teach­
ers and of teachers who were reassigned from other disciplines 
to teach mathematics. The composite of data for the three years 
indicated that 87% of the newly hirea mathematics teachers and 
65% of the reassigned teachers in grades 9-12 taught only mathe­
matics. Similarly in the present study, a majority of respon­
dents (78.9%) report that teaching mathematics comprises more 
than 80% of their teaching assignment (see Table 1). 
Table 1. Distribution of percent of teaching assignment devoted 
to math 
Percent of Teachinçr Assiynment Tregrency Percentage 
0%-20% 3 .7 
21%-40% 8 1.9 
41%-60% 25 5.9 
61%-80% 53 12.6 
81%-100% 333 78.9 
Continuation of the trend of an aging teacher population 
documented in a three-year study (Schoen & Wickless, 1985) is 
supported by data gathered in this study. Almost half (46.9%) 
of the respondents reported more than twenty years of teaching 
experience. The demographic data of the respondents regarding 
years of experience teaching mathematics are presented in Figure 
5. 
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Figure 5. Distribution of respondents by years of teaching expe­
rience, N = 422 
Educational barkyround Two questions were asked on 
the questionnaire to ascertain whether the major/minor area of 
study was mathematics/mathematics education and the highest 
earned degree by the respondent. Data from this study show an 
increase in the percent of secondary mathematics teachers who 
were mathematics/mathematics ed-ucation majors in college 
(84.4%) over results of similar data in the Schoen and Wickless 
(1985) study. The composite of their data over three years 
indicated that 79% of the newly hired teachers and 61% of the 
reassigned teachers were mathematics ma-jors. No comparable 
data on the distribution of highest earned degrees was collected 
by Schoen and Wickless. Table 2 and Table 3, respectively, 
report data regarding the distribution of majors/minors in 
mathematics/mathematics education and of highest earned degrees. 
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Table 2. Distribution of majors/minors in mathematics/ 
mathematics education 
isss. Frequency Eercexitage 
Major 356 84.4 
Minor 51 12.1 
Neither 15 3.6 
Table 3. Highest earned college degrees 
Degree Frequency Percentage 
Bachelors 40 9.5 
Bachelors Plus 162 38.4 
Masters 57 13.5 
Masters Plus 156 37.0 
Doctorate 6 1.4 
Other 1 .2 
Participation in Mathematics 
Education Organizations 
The five indicators of a respondent's level of participa­
tion in mathematics education organizations used in this study 
were membership, journals read on a monthly or regular basis, 
the frequency of conference attendance, piablication of articles, 
and presentations made at conferences. Five questions were 
asked to ascertain the respondents' level of participation for 
each indicator. 
Responses to these five questions were categorized with re­
spect to the respondent's level of activity in the Iowa Council 
of Teachers of Mathematics (ICTM) and the National Council of 
Teachers of Mathematics (NCTM). The primary purposes of the 
ICTM and the NCTM are the improvement of mathematics education 
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for the primary through secondary grades. Therefore, partici­
pation in these organizations is more significant to the focus 
of this study than participation in organizations with tangen­
tial purposes such as the Mathematical Association of America or 
the Iowa Conçuter Using Educators. 
Membership 
The membership question requested the respondents to mark 
in addition to ICTM all of the mathematics education organiza­
tions of which they had been or presently were a paid member. 
The choices offered were (a) NCTM, (b) School Science and Mathe­
matics Association, (c) an open-ended Other, and (d) None. ICTM 
was not on the list since the questionnaires were mailed to ICTM 
members. Organizations that respondents listed as "Other" in­
cluded the Mathematics Association of America (MAA), the Na­
tional Council for Measurement in Education, and microcomputer 
users' organizations such as the Iowa Computer Using Educators 
(ICUE).Four levels of participation with regard to membership 
were identified: (1) No membership, (2) ICTM only, (3) ICTM and 
amy other except NCTM, and (4) ICTM, NCTM, and any other. The 
distribution of the data for membership in professional mathe­
matics education organizations is presented in Table 4. 
Table 4. Membership in mathematics education organizations 
Membership Frequency 
ICTM, NCTM,and Other^ 277 65.6 
ICTM and Other 6 1.4 
ICTM only 139 32.9 
None 0 .0 
^Other = organizations whose purposes are related to the 
purposes of ICTM and NCTM. 
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•Toi] ma Is Read on a Monthly or Rasie 
A question requested the respondents to mark all of the 
professional mathematics education journals read on a monthly or 
regular basis from the list: (a) tc;tm .Tonmal, (b) Arifhmetin 
Teaoher and/or Mathematics Teacher, (c) School Science and Math-
ematica. (d) an open-ended Other, and (e) None. Two NCTM publi­
cations, the NCTM Newsletter and the .Tournai of Research in 
Mathematics Education, listed by some respondents as "Other" 
were included with the NCTM journals in response (b). Non-NCTM 
journals that were listed as "Other" included the MAA FOCUS, the 
College ^ Mathematics Journal, the American Mathematical Monthly. 
COMAP fConsortinm for Mathematics and Tts Arsnl ications^ . the 
Mathematics Magazine. Onantum. tJME Trends mnrieraradnate Mathe­
matics Education), and microcon^uter journals such as the ICPE 
Journal, the Computer Teacher Magazine. Computers in Teaching, 
and the Computer Teacher. 
Four levels of participation with regard to reading jour­
nals were identified: (1) No reading, (2) Reading journals other 
than ICTM or NCTM, (3) Reading ICTM or NCTM journals but not 
both, and (4) Reading ICTM and NCTM journals. Nearly 80% of the 
respondents reported reading ICTM and/or NCTM journals on a 
monthly or regular basis. The distribution of data describing 
the respondents' level of participation in reading of journals 
is presented in Table 5. 
Attendance at Conferences 
Four annual meetings that are sponsored either fully or 
partially by ICTM and/or NCTM were listed in the question to 
ascertain the frequency with which respondents attended profes­
sional mathematics education meetings on a yearly basis. The re­
spondents were instructed to mark all applicable meetings from 
the list: (a) University of Northern Iowa (UNI) Fall Mathematics 
Conference, (b) ICTM Mathematics Conference, (c) NCTM Regional 
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and/or National Conference, (d) an open-ended Other, and (e) 
None. 
Table 5. Mathematics education journals read on a monthly or 
regular basis 
Journals Frequency Percentage 
ICTM, NCTM, and Other 185 43.8 
ICTM or NCTM 151 35.8 
Other 4 .9 
None 82 19.4 
Some respondents reported that they alternated between the 
UNI, ICTM, and NCTM conferences because of a school district 
policy of not releasing teachers for more than one conference 
per year. Additionally, some teachers who are not able to at­
tend a major conference did, however, participate in workshops 
organized by the area educational agency (ASA), the local educa­
tional agency (LEA), and/or the ICTM regional director. There­
fore, two alternative participation activities that were 
weighted equally with the UNI, ICTM, and NCTM conferences were 
(f) Alternating between the DNI, ICTM, and NCTM conferences and 
(g) Attending workshops and meetings organized by the AEA- LEA, 
or ICTM regional director. Additional meetings listed as 
"Other" were the Math/Science Consortium, Math Colloquium, and 
microcomputer conferences such as ICUE. 
Four levels of participation with regard to the frequency 
of conferences attended on a yearly basis were identified: (1) 
No meetings, (2) Any one of (a) through (g) except (e), (3) Any 
two of (a) through (g) except (e), (4) Any three of (a) through 
(g) except (e). Less than one-third of the respondents reported 
no attendance at meetings. Distribution of the data for the 
conferences attended on a yearly basis is presented in Table 6. 
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Table 6. Conferences attended 
Confftrences Frequency Percentage 
3.6 
19.9 
45.5 
31.0 
Any 3 of (a)-(g), not e 
Any 2 of (a)-(g), not e 
Any 1 of (a)-(g), not e 
None 
15 
84 
192 
131 
Articles Published 
Respondents' indicated their level of participation through 
writing and submitting articles for publication by marking all 
of the journals in which they had been published within the past 
five years. The journals listed were: (a) TCTM Journal, (b) 
Arithmetic: Teacher and/or Mafhemafins Teacher, (c) Srhool 
Science and Mathematics, (d) an open-ended Other, and (e) None. 
Journals reported as "Other" included the NCTM Yearbook and com­
puter journals such as Micromath and Computer. 
Four levels of participation were identified: (1) No publi­
cations, (2) Publications in journals other than ICTM and NCTM 
journals, (3) ICTM Journal and any other except NCTM journals, 
and (4) NCTM journals. Very few respondents (6.2%) have had an 
article published in either an ICTM or a NCTM journal. Table 7 
presents the distribution of data regarding the respondents' 
level of participation in publishing articles. 
Presentations 
Frequent opportunities exist for secondary mathematics 
teachers to make presentations at mathematics education meet­
ings. The in-state opportunities include two annual state-wide 
meetings and numerous local meetings. Respondents were asked to 
indicate whether or not they had made a presentation at a con­
ference. Data indicate, however, that more than two-thirds (n = 
294, 69.7%) of the respondents have not made any presentations. 
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Table 7. Journals in which respondents* have been published 
Type of Journals Frf»q^eney Perrentagfi 
NCTM 14 3.3 
ICTM, not NCTM 11 2.6 
Other, not ICTM or NCTM 1 .2 
None 396 93.8 
Participation Score 
A participation score for each respondent was computed as 
the sum of the responses for membership, journals read, and con­
ferences attended. These participation variables require less 
personal involvement than publishing articles and making confer­
ence presentations. Responses for membership and journals read 
were recoded as 100 to 400 and 10 to 40, respectively. The com­
puted participation scores ranged from 211 indicating no activ­
ity beyond membership in ICTM (200 = member of ICTM, 10 = no 
journals read, 1 = no conferences attended) to 444 indicating 
much activity (400 = member of ICTM and NCTM, 40 = ICTM and NCTM 
journals read, 4 = attended at least three ICTM/NCTM confer­
ences) . Twelve respondents (2.8%) received the most favorable 
score of 444 and twenty-seven (6.4%) received the least favor­
able score of 211. Additionally, 260 respondents (61.6%) were 
involved in at least two of the three activities. The distribu­
tion of the data from the participation score is in the Ap­
pendix. 
Content Knowledge of the Standards 
Responses from thirty-two questions were used to measure a 
respondent's content knowledge of the Standards. six measures 
of content knowledge were calculated from the data. Five mea­
sures were determined from the first five questions that re­
quested respondents to report facts or self-perceptions of 
knowledge. The sixth measure was the sum of correct responses 
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on a knowledge test of twenty-seven items pertaining to the 
overall structure of the standards and, specifically, to the 
curriculum standards for grades 9-12. 
Parfnal and SeTf-Perreptinn Indicators 
Although more than half <n » 262, 62.1%) of the respondents 
have a personal copy of the standards, data gathered concerning 
the approximate proportion of the curriculum standards for 
grades 9-12 read by the respondents indicate that a majority of 
the respondents (n » 284, 66.6%) have read 50% or less. 
Respondents who indicated that they had read 0% of the 
curriculum standards (n = 103) were instructed to omit the 
remaining knowledge questions and begin answering questions in 
the philosophy section. The distribution of respondents on 
percentage of curriculum standards read is presented in Figure 
6 .  
R 
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^NR = Not reported. 
Figure 6. Approximate percentage of curriculum Standards read 
for grades 9-12, N = 422 
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Two other measures of a respondent's knowledge about the 
Standards are attendance at in-services, workshops, courses, or 
conference meetings where the Srandards were discussed and in­
volvement in developing curriculum that reflects the goals set 
by the standards. Respondents who reported reading 0% of the 
Standards (n » 103) or who did not report on this item (n = 3) 
were omitted from the analysis of the remainder of the content 
knowledge items. Responses on these questions indicate that 
87.3% (N -316) of the respondents have attended meetings on the 
Standards and 64.9% (N « 316) have been involved in curriculum 
development. 
A fifth measure is a respondent's self-perception of knowl­
edge of the Standards. A Likert scale with a range where 1 rep­
resented no knowledge and 5 represented much knowledge was uti­
lized. Respondents who rated themselves as having no knowledge 
were instructed to omit the rest of the knowledge questions and 
to begin answering questions in the philosophy section. Figure 
7 presents the distribution of the data for the respondents' 
self-perception of knowledge. 
An additional measure of a respondent's content knowledge 
of the Standards was confuted as the sum of the responses to 
three of the factual items: do you have a copy of the Standards : 
have you attended in-services workshops, courses, or conference 
meetings where the Standards have been discussed; and, are you 
presently involved in developing curriculum that reflects the 
goals set by the Standards. Responses for the items regarding 
possession of a copy of the standards and attendance at meetings 
were recoded as 100 to 200 and 10 to 20, respectively. The com­
puted knowledge/factual scores ranged from 111 (100 = has a co^y 
of the Standards. 10 = has attended meetings, 1 = is involved in 
curriculum development) to 222 (200 = does not have a copy, 20 = 
has not attended meetings, 2 = is not involved in curriculum de­
velopment) . All respondents who reported that they had read 0% 
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of the curriculum standards (n ~ 103) or who did not report on 
this item (n = 3) were omitted. Of the 316 respondents included 
in this measure, 158 (50%) received the most favorable score of 
111 and 11 (3.5%) of the respondents received the least favor­
able score of 222. The distribution mode was the score of 111. 
Distribution of the data for the knowledge/factua1 scores are 
presented in the Appendix. 
140? 
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1 0 0 . .  
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Rating of Knowledge 
0 Frequency S Percentage 
®NR = Not reported. 
Figure 7. Self-perception rating of knowledge, N = 316 
Knowledge Test 
A measure of a respondent's knowledge of the content in the 
Standards was calculated by summing the number of correct re­
sponses on twenty-seven items. The twenty-seven knowledge test 
questions focused on the overall structure of the Standards and 
content in the curriculum standards for grades 9-12. 
Four of the knowledge test questions focused on the struc­
tural organization of the Standards: (1) the three grade level 
divisions, (2) the four curriculum strands across the grade 
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levels, (3) the students for whom the standards are written, and 
(4) the intended use of the document. The questions and a sum­
mary of the responses can be found in the ^ pendix. A total of 
288 respondents reported on the twenty-seven items; the large 
number of respondents who did not report on the items (n = 134) 
reflects the number of respondents who omitted the knowledge of 
the content section as instructed in previous items. The 
distribution of correct and incorrect responses for each 
question is presented in Table 8. 
The remaining twenty-three knowledge test questions focused 
on the content in the curriculum standards for grades 9-12. Re­
spondents were asked to indicate if a specified topic in the 
secondary school mathematics should receive: (1) increased at­
tention- (2) decreased attention, (3) be eliminated, or (4) re­
main unchanged. A fifth response of "I don't know" was also 
provided. The topics and a summary of the responses are pre­
sented in the Appendix. The distribution of correct and incor­
rect responses to the twenty-three content knowledge questions 
is presented in Table 9. 
Table 8. Distribution of correct and incorrect responses to the 
first four knowledge test questions, N = 288 
Question Correct Incorrect Missin? 
N % N % N % 
3 Grade Levels 194 67.4 88 30.6 6 2.14 
Standards 124 43.1 156 54.2 8 2.8 
Students 277 96.2 5 1.7 6 2.1 
Description 252 87.5 31 10.8 5 1.7 
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Table 9. Distribution of correct and incorrect responses to the 
twenty-three content knowledge test questions, N = 288 
Question Correct Incorrect Missing 
N % N % N % 
Algebra: 
Word problems by type 189 65. 6 93 32 .2 6 2 .1 
Matrices/applications^ 211 73. 3 72 25 .0 5 1 .7 
Paper/pencil graphing of 
equations by point 
plotting 195 67. 7 86 29 .9 7 2 .4 
Real world problems^ 269 93. 4 14 4 .9 5 1 .7 
Conic sections 97 33. 7 184 63 .9 7 2 .4 
Operations with rational 
expressions 126 43. 8 155 53 .8 7 2 .4 
Geometrv: 
Coordinate and transfer-^ 
mation approaches 212 73. 6 70 24 .3 6 2 .1 
Two-column proofs 220 76. 4 62 21 .5 6 2 .1 
Three-dimensional geometry^ 181 62. 8 101 35 .1 6 2 .1 
Theorems for circles involv­
ing segment ratios 102 35. 4 179 62 .2 7 2 .4 
Deductive arguments orally 
and in sentence/paragraph 
form 225 78. 1 56 19 .4 7 2 .4 
Triçonometrv: 
Use of appropriate^ 
calculators 260 90. 3 21 7 .3 7 2 .4 
Connections among rt. tri-^ 
angle, trig, and circular 
functions 154 53. 5 129 44 .8 5 1 .7 
Calculations using tables 
and interpolation 154 53. 5 129 44 .8 5 1 .7 
Realistic applications^ 
and modeling 253 87. 8 30 10 .4 5 1 .7 
Verification of complex 
identities 152 52. 8 129 44 .8 7 2 .4 
^Topics that should receive increased attention. All other 
topics should receive decreased attention. 
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Table 9. (continued) 
Question Correct Incorrect Missinçr 
N * N * N % 
Functions! 
Formulas given as models of 
real-world problems 39 13.5 242 84.0 7 2.4 
Functions expressed in stan­
dard form for graphing 111 38.5 170 59.0 7 2.4 
Functions constructed as^ 
models of real-world prob­
lems 242 84.0 39 13.5 7 2.4 
Paper-and-pencil evaluation 181 62.8 101 35.1 6 2.1 
Others : 
Statistics^ 245 85.1 38 13.2 5 1.7 
Probability^ 240 83.3 43 14.9 5 1.7 
Discrete mathematics^ 252 87.5 32 11.1 4 1.4 
A knowledge test score for each respondent was confuted by 
summing the number of correct responses to the thirty-two knowl­
edge of the content items. All respondents who omitted these 
items as instructed in previous questions were assigned a test 
score of zero. The knowledge test scores (N = 288) ranged from 
zero to twenty-seven correct with a mean of 17.906. The scores 
were collapsed into four groups: score of 0, scores of 1 - 8 
(less than one-third correct), scores of 9 - 18, and scores of 
19 - 27 (more than two-thirds correct). The distribution of all 
scores is found in the Appendix and of the four groups is pre­
sented in Table 10. 
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Table 10. Distribution of the four groups of scores of knowledge 
of content test, N « 288 
Scores Frequency Percentage 
0 6 2.1 
1-8 19 6.6 
9-18 123 42.7 
19-27 140 48.6 
Philosophical Consistency With the standards 
The relationship between an individual's set of beliefs and 
attitudes and that of a group is an indicator of the acceptance 
or rejection of an innovation (Havelock, 1969; Lewin, 1947). A 
measure of the consistency of a respondent's philosophy of math­
ematics education to the underlying philosophy of the Standards 
was based on responses to eighteen philosophy questions. The 
content of the questions was based on the philosophy supporting 
the Standards. Correct orientations to the questions were de­
termined by comparing the content of the question to actual 
statements from the Standards and Bverybndy Counts; A Rmpnrt to 
thf> Nation on the PnfnrA of MbfhemHfirs Education (National Re­
search Council, 1989) and by consensus of the five mathematics 
educators involved in the development of the standards who as­
sisted in the face validity field test. The questions utilized 
a Likert scale response where 1 represented strongly disagree, 
2 disagree, 3 neutral, 4 agree, and 5 strongly agree. The ques­
tions and a summary of responses are presented in the Appendix. 
Factor analysis 
Factor analysis with SPSSX was used to reduce the eighteen 
philosophical consistency variables to four factor-based scores 
for each respondent. Principal components analysis with princi­
pal axis factoring and varimax rotation was used to factor-ana­
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lyze the 18 X 18 correlation matrix. The number of factors re­
tained equal the number of eigenvalues greater than one. 
The selection of the items used to define the factors was 
based upon three criteria: the factor loadings of the items, the 
uniqueness of the loadings, amd the underlying characteristic of 
the items loaded on a factor. The rotated factor matrix in 
Table 11 lists the five factors and the factor loadings cn the 
items. Factor loadings are, ençirically, correlations between 
the items and the factors on which they load; hence, a factor 
loading of at least 0.30 was considered acceptable (Hinkle, 
Wiersma, & Jurs, 1979; Kim & Mueller, 1988). The first factor 
extracted had factor loadings on eight items ranging from 
0.34138 to 0.61047. The second factor extracted had six items 
with loadings greater than 0.30 ranging from 0.30436 to 0.57915. 
The third and fifth factors had factor loadings on single items 
of 0.70789 and 0.38839, respectively. The fourth factor had one 
item with a loading of 0.58043 and a second item, item 18, with 
an unacceptabale loading of 0.27114. Item 18 was, therefore, 
not retained on the fourth factor. 
The second criteria was whether or not an item uniquely 
loaded on the factor; that is, whether or not loadings on all 
other factors differed by at least 0.10 (Warren, personal commu­
nication, March, 1989). Item 10 had a strong factor loading of 
0.40054 on Factor 1 and an acceptable loading of 0.32932 on Fac­
tor 2. Since the difference between the loadings is less than 
0.10, item 10 was deleted. 
The third criteria was the degree to which the content of 
the item closely matched the consistent characteristic underly­
ing the other items loaded on the saise factor (Hinkle, wiersma, 
& Jurs, 1979; Kim & Mueller, 1988). Although item 5 had an ac­
ceptable loading of 0.30436 on Factor 2, its content did not 
parallel the content of the other items loaded on Factor 2 and 
it was deleted. 
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Table 11. Rotated factor matrix of philosophical consistency 
items 
Items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
12 .61047 .13512 .01641 -.04997 .09373 
7 .60057 .08855 .02342 -.05470 -.08566 
6 .60021 -.04494 .06767 .20494 .03376 
8 .46280 -.04035 .03451 .18514 .31282 
13 .41290 .26897 .25453 -.07111 -.13898 
10 .40054 .32932 .28448 .09319 -.03204 
4 .37385 .01851 -.00121 .09200 .16809 
2 .34138 .13771 .24980 .01634 .05670 
17 .04728 .57915 .03599 .15190 .07834 
11 .19798 .57193 -.03756 .12813 -.15650 
15 -.03673 .46288 .061*4 i07192 .22027 
14 .13683 .37825 .15075 .02017 .21796 
3 .04161 .34714 -.10977 .24970 .21774 
5 .02951 .30436 -.00376 .03251 .03376 
1 .08464 -.02420 .70789 .05122 .07788 
9 .09250 .39250 .05526 .58043 -.10429 
18 .09046 .25605 .11331 .27114 .09183 
16 .07963 .15788 .05110 -.01441 .38839 
Each of the factors retained from the philosophical consis­
tency questions was named by the consistent characteristic un­
derlying the items loading on the factor. The five factors are 
Factor 1: Goals of School Mathematics, Factor 2: Status Quo 
Skills, Factor 3: Active Learning, Factor 4: Cooperative Learn­
ing, and Factor 5: Evaluation. 
Factor 1 was defined by optimal goals and responsibilities 
of a school mathematics program. Affective in nature, these 
goals and responsibilities would result in students believing in 
the utility and value of mathematics, becoming confident in 
their own abilities to do mathematics and becoming mathemati­
cally literate. The seven items in order of their loading on 
Factor 1 are: 
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12. A responsibility of school mathematics is to provide 
experiences that enable students to become confident in 
their own abilities to do mathematics. 
7. Learning to value mathematics is an inçjortant educa­
tional goal. 
6. A responsibility of a school mathematics program is to 
ensure that all students have an opportunity to become 
mathematically literate. 
8. A school mathematics program has no role in students 
becoming confident in their own abilities to do mathe­
matics . (The responses of this item were recoded in a 
positive direction.) 
13. Students who believe in the utility of mathematics are 
able to "mathematize" everyday events; that is, to ac­
quire a mathematical perception of their world. 
4. Mathematics should be a "pxxwp" and not a filter that 
screens students out of scientific and professional ca­
reers . 
2. A goal of school mathematics is to equip students with 
the skills to become lifelong learners. 
Factor 1; Goals of School Mathematics had an average inter-item 
correlation of 0.2462 and a Cronbach alpha reliability coeffi­
cient of 0.6827. 
The consistent characteristic of the five items used to de­
fine the second factor was the importance of skill development 
in school mathematics. Two of the items related specifically to 
computational skills, one item to estimation and approximation 
skills, and one item to independent work. The five items, ini­
tially stated in the negative direction with the correct re­
sponse being "Strongly disagree", were recoded in a positive di­
rection prior to analysis. The five items in order of their 
loadings on Factor 2 are: 
17. The overall goal of school mathematics is to increase 
students' computational skills. 
11. More mathematical power is gained from acquiring strong 
computational skills than from acquiring the ability to 
solve nonroutine problems. 
15. Skill development should precede word problems rather 
than using the experience with word problems to develop 
the skills. 
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14. The use of a calculator reduces the need for estimation 
and approximation skills. 
3. It is more important for students to learn how to work 
independently rather than to work with others on 
solving problems. 
Factor 2: Status Quo Skills had an inter-item correlation mean 
of 0.2451 and an alpha reliability coefficient of 0.6174. 
The last three factors retained were each defined by single 
items that represent basic philosophical constructs of the Stan­
dards . Factor 3: Active Learning was defined by item 1 "Knowing 
mathematics is doing mathematics". Factor 4: Cooperative Learn­
ing was defined by item 9 "Skills needed for the 21st century 
are acquired by working independently to solve explicit sets of 
drill and practice exercises", and Factor 5: Evaluation was de­
fined by item 16 "Although evaluation is important it is not an 
integral part of daily teaching and learning mathematics". 
Five philosophical consistency factor (PCF) scores for each 
respondent were obtained by combining the raw score of each item 
with weights that are proportional to their factor loadings. 
n 
The formula used was PCF fn^n where n represents the 
k-i 
number of items that loaded on the factor, f represents the 
factor weight of the item from Table 11, and r represents the 
Likert scale response of the item when coded in a positive 
direction (5 represents the correct orientation). With this 
formula, a maximum score for an item equals 5 times the factor 
weight and a minimum score equals 1 times the factor weight. The 
distribution of the PCF scores is given in Figure 8 and a 
summary of the PCF scores for each factor in Table 12. 
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Figure 8. Distribution of PCF scorer, N = 422 
Table 12. Range and Mean of PCF Scores 
Factor ssihle AGtual 
Min Max Min Max Mean 
1: Goals of School Math 3.40 17.01 9.93 17.01 14.79 
2: Status Quo Skills 2.34 11.70 3.64 11.70 8.55 
3: Active Learning .71 3.54 .71 3.54 2.81 
4: Cooperative Learning .58 2.90 .58 2.90 2.38 
5: Evaluation .39 1.94 .39 1.94 1.45 
Stages of Concern 
The last section of the survey instrument consisted of the 
thirty-five item Stages of Concern About the Innovation Ques­
tionnaire (SoCQ) (Hall, Wallace, & Dossett, 1973). Each of the 
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seven stages of concerns (see Figure 2) is conçrised of five 
items on the SoCQ (see ^ pendix). A seven response Likert-type 
scale to ascertain the degree to which the items accurately 
described the respondent's concerns was utilized. The original 
responses of zero to seven were recoded for the conç>uter answer 
sheet as one to eight where 1 represented no relevance, 
3 represented not true of me now, 5 represented somewhat true of 
me now, and 8 represented very true of me now. 
The data from the SoCQ were analyzed using a SAS program 
(George, 1985) to compute a raw scale score for each stage, to 
convert each raw scale score into a percentile score, and to 
produce a profile plot for each respondent. The data analysis 
from the SAS program corresponds to the scoring procedure pre­
scribed by Hall, George, and Rutherford (1979). The raw scale 
score for each stage of concern, confuted by summing the re­
sponses from the five items comprising the stage, was converted 
into a percentile score from which a profile plot was drawn. 
Omitted items were set to the mean of the valid data for the raw 
scale score of the stage of concern. 
Interpretations of the profile plots were made to provide a 
detailed description of the respondents' concerns. These were 
developed by analyzing the complete profiles in a manner de­
scribed by Hall, George, and Rutherford (1979) as Profile Inter­
pretation. A stage of concern can usually be identified by us­
ing the Peak Stage Score Interpretation and the First and Second 
High Score Interpretation. However, for multiple peak profiles, 
the analysis of concerns by Profile Interpretation "provides the 
most complete clinical interpretation and assessment of individ­
ual and group data" and "a great deal of insight, not only into 
the type(s) of concern that is (are) most intense and least in­
tense, but also into the affective stance that the respondent is 
taking towards the innovation" (Hall, George, & Rutherford, 
1979, p.34) . 
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Four characteristics of profile interpretation were consid­
ered in identifying a respondent's stage of concern. The first 
consideration was the developmental nature of concerns; that is, 
"a person's concerns about cm innovation develop toward the 
later stages with time, successful experience, and the acquisi­
tion of new knowledge and skill" {Hall, George, Rutherford, 
1979, p. 6). Often the highest and second highest Stage of Con­
cern scores are adjacent. Second, a respondent's stage of con­
cern can generally be defined by the highest score stage. 
Third, if the second highest score is more them twenty per­
centile points lower than the first it normally does not account 
for very many of the intense concerns (Hall, George, & Ruther­
ford, 1979). The fourth consideration is the general interpre­
tation of a highest score for each of the seven stages as de­
scribed by Hall, George, and Rutherford (1979). Five categories 
of concerns were identified from the seven stages: Unrelated 
Concerns, Self-Positive Concerns, SeJT-Threatened Concerns, Task 
Concerns, and Intact Concerns. 
Unrelated Concerns 
The interpretation of intense Stage 1: Awareness concerns 
is dependent upon whether or not a respondent is an experienced 
nonuser of the innovation. "A high score on Stage [1] indicates 
that the individual has low concerns, knowledge, attention or 
interest in regarding the rStandards!... On the other hand, 
low Stage [1] scores suggest that the person is highly concerned 
about the rStandards!" but do "not tell . . . what the specific 
concerns are" (Hall, George, & Rutherford, 1979, p.46). 
Typically, an experienced user has (a) a high Stage 1: 
Awareness score with low scores for all other stages (see Figure 
9) indicating intense concerns that are unrelated to the innova­
tion, or (b) low scores for stages 1, 2, and 3 with a higher 
score for stages 3, 4, 5, or 6 indicating the area of intense 
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concern. Respondents identified as experience users with in­
tense Stage 1 concerns were placed in the Unrelated Concerns 
category indicating that their intense concerns were unrelated 
to the Standards. 
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Figure 9. Unrelated concerns profile^ 
Self-Positive Concerns 
Nonusers with high Stage 1 scores typically have high Stage 
2: Information and/or Stage 3: Personal scores as well, reflect­
ing awareness of and concern about the innovation (Hall, George, 
& Rutherford, 1979). Two different nonusers are identified, 
though, depending upon the relative positions of Stage 2 and 
Stage 3 scores and the relative intensity of the Stage 7: Refo­
cusing score. A nonuser with a slightly higher Stage 2 than 
Stage 3 score and a "low tailing off" Stage 7 score (see Figure 
10) is a "normal, interested individual who is somewhat aware of 
and concerned about the innovation from a positive proactive 
perspective" but "does not have other ideas that would be poten­
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tially conç)etitive with the innovation" (Hall, George, & Ruther­
ford, 1979, p.36). In this study, respondents with profiles 
that match this description were placed in the Self-Positive 
concerns category. 
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Figure 10. Self-positive concerns profile^ 
Self-Threatened Concerns 
The second category of nonusers have similar profiles with 
the three highest scores in Stages 1, 2, and 3. The difference, 
though, is the slightly higher score on Stage 3 and/or the 
"tailing-up" of Stage 7 score (see Figure 11 and Figure 12) An 
interpretation would be that there is more concern about per­
sonal position and well-being in relation to the change than in 
learning more of a substantive nature about the innovation and 
that other ideas are seen as having more merit than the proposed 
innovation (Hall, George, & Rutherford, 1979). Respondents with 
profiles that follow this pattern were placed in the Self-
Threatened Concerns category. 
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Figure 11. Self-threatened concerns profile^ 
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Task-Related and Tmoarf-Relat-«>d Cmnrerns 
Individuals with a highest peak score on Stage 4: Manage­
ment have intense concerns about memagement, time, and logisti­
cal aspects of the innovation (see Figure 13). Respondents with 
profiles indicating these concerns were placed in the category 
of Task Concerns. The fifth category. Intact Concerns, reflect 
intense concerns that deal with the impact of the innovation on 
students. Stage 5: Consequence (see Figure 14); working with 
colleagues or others in coordinating use of the innovation. 
Stage 6: Collaboration (see Figure 15); and/or seeing the ideas 
put into practice or at least tried out. Stage 7: Refocusing 
(see Figure 16). Respondents with high peak scores on stages 5, 
6, and/or 7 were placed in this category. Distributions of data 
for the categories of concerns is presented in Table 13. 
Relative 
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agement; CQ = Consequence; CL = Collaboration; R = Refocusing. 
Figure 13. Task concerns profile' 
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Figure 14. Impact concerns profile; high Stage 5^ 
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Figure 16. Impact concerns profile; high Stage 7^ 
Table 13. Categories of stages of concern 
Category Frequency Percentage 
Unrelated Concerns 50 11.8 
Self-Positive Concerns 182 43.1 
Self-Threatened Concerns 93 22.0 
Task Concerns 84 19.9 
Impact Concerns 13 3.1 
Correlations of Variables With the SoC Categories 
The second research question, is there a relationship be­
tween the concerns secondary mathematics teachers have regarding 
implementation of the Standards and certain teacher characteris­
tics, is addressed in this section. Spearman rho correlations 
were computed to determine the strength of the relationships be­
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tween the Stages of Concern (SoC) categories and the demo­
graphic, participation, knowledge, and philosophical consistency 
factor variables. The level of statistical significance of 
Spearman rho are affected by the large number of cases (N = 422) 
(Borg & Gall, 1983; Jendrek, 1985) and "proportionately small 
differences may be responsible for statistically significant 
differences" (Minium, 1978, p. 443). 
Demopraphir Data 
Data were gathered from the survey on six demographic vari­
ables : gender, size of school district, percent of teaching as­
signment devoted to mathematics, years of teaching experience, 
highest earned degree, and mathematics/mathematics education as 
major/minor area of study. A correlation significant at the .01 
level was established by Spearman rho between the size of the 
school district and the SoC categories. The negative correla­
tion coefficient for the size of school district (r = -.1198) 
indicates a moderate inverse relationship between this variable 
and the SoC categories. Correlation coefficients for each of the 
demographic variables are presented in Table 14. 
Table 14. Correlations of SoC categories and demographic 
variables 
Variable 
Gender .0223 
School District Size -.1198** 
Teaching Assignment -.0401 
Years of Experience .0446 
Highest Earned Degree .0644 
Major/Minor -.0180 
** p < .01 
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Parfir;ipal--înn in Mathematics Education Organizations 
Five variables on a respondent's level of participation in 
the Iowa Council of Teachers of Mathematics (ICTM), the National 
Council of Teachers of Mathematics (NCTM), and/or other mathe­
matics education organizations were analyzed with the SoC cate­
gories. There was a moderate correlation (p < .05) between the 
SoC categories and membership. Highly significant correlations 
(p < .001) were indicated between the SoC categories amd three 
of the five variables : journals read on a monthly or regular ba­
sis, attendance at conferences, and presentations made. The 
negative correlation coefficient for the last variable, presen­
tations made, reflects the order of the responses, (1) yes or 
(2) no, with the ascending order of SoC categories. Addition­
ally, the computed participation score significantly correlated 
(p < .001) with the SoC categories. Table 15 presents the cor­
relations of the SoC categories with the five participation 
variables and the participation score. 
Table 15. Correlations of SoC categories and the participation 
variables 
Variable 
Membership 
Read Journals 
Attend Conference 
Publish Articles 
Presentations 
Computed Participation Score 
.0802* 
.2286*** 
.1889*** 
.0626 
.2194*** 
.1983*** 
* p < .05; *** p < .001 
Content Knowledge of t.he Standards 
Seven measures of a respondent's content knowledge of the 
Standards were correlated with the SoC categories. All respon-
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dents who either did not report or who reported having read 0% 
of the Standards (N = 106) were not included in the analysis of 
the remaining knowledge items. Additionally, all respondents 
who either did not report or who indicated no knowledge of the 
Standards (N * 28) were omitted from the analysis of the knowl­
edge test. Omitted responses and missing values were not in­
cluded in the correlation analysis. 
Significant correlations were computed for five measures 
significant at the 0.001 level and one measure at the 0.01 
level. Four measures correlated negatively with the SoC cate­
gories as a result of the descending order of the responses, (1) 
yes and (2) no, and the ascending order of the SoC categories. 
Table 16 presents the correlations of the content knowledge 
variables. 
Table 16. Correlations of SoC categories and the content knowl­
edge variables 
Variable 
cnpy of the Standards (n = 422) -.2633*** 
Percentage Read (N = 419) .2885*** 
Attend Meetings (N = 316) -.0628 
Curriculum Development (N = = 316) -.2231*** 
Self-Rated Perception (N = 315) .3037*** 
Knowledge Test (N = 288) .1376** 
Knowledge/Factual Score (N = 316) -.2340*** 
* p < .05; ** p < .01; *** p < .001 
PhiiQSOPhirai Consistency With the Standards 
Five philosophical consistency factors were analyzed with 
the SoC categories: Factor 1: Goals of School Mathematics, Fac­
tor 2: Status Quo Skills, Factor 3: Active Learning, Factor 4: 
Cooperative Learning, and Factor 5: Evaluation. Factor 4: 
Cooperative Learning and Factor 3: Active Learning correlated 
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with the SoC categories at the 0.05 euid 0.01 levels, respec­
tively. The correlations are presented in Table 17. 
Table 17. Correlations of SoC categories and the philosophical 
consistency factors 
Factor g. 
Factor 1: Goals of School Mathematics -.0313 
Factor 2: Status Quo Skills .0741 
Factor 3; Active Learning .1255** 
Factor 4; Cooperative Learning .1063* 
Factor 5: Evaluation .0768 
* p < .05; ** p < .01 
Regression 
The third research question focuses upon the capability of 
certain teacher characteristics to predict with a reasonable 
amount of accuracy the concerns held by secondary mathematics 
teachers in inclementing the standards. Stepwise multiple re­
gression analysis was used to determine the predictiveness of 
twenty-four variables (6 demographic variables, 6 participation 
scores, 7 content knowledge scores, and 5 philosophical consis­
tency factor scores) for the SoC categories. As instructed, 
some respondents omitted a section of content knowledge items 
which resulted in a large number of cases (n = 134) with at 
least one missing value for a variable. In order to retain 
these cases, the missing values received the variable's mean as 
their value. 
An analysis using all twenty-four variables indicated that 
four variables contributed significantly to the prediction of 
the SoC categories (F(4, 417) = 20.4879; p < .001). The four 
variables included two of the content knowledge items (self-
rated perception of knowledge and involvement in curriculum de­
velopment), one of the participation items (presentations made 
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at a conference), and one of the demographic items (size of the 
school district). The first variable entered into the regres­
sion equation, the respondent's self-rating of content knowledge 
of the Standards, accounted for 11.44% of the variance in the 
SoC categories. The second variable, the respondent's partici­
pation in mathematics education organizations by making presen­
tations at conferences, increased the variance to 13.93%. The 
size of the school district and the respondent's involvement in 
curriculum development accounted for an additional increase in 
variance of 1.59% and 2.50%, respectively. The four significant 
predictors, therefore.- accounted for 16.43% of the variance in 
the prediction of the SoC categories. The obtained multiple re­
gression coefficient was R = .4053. Table 18 presents a summary 
of the stepwise analysis results. 
Table 18. Summary of stepwise multiple regression analysis for 
the prediction of SoC categories using 24 variables 
Multiple 
Correlation Stepwise 
R £ 
.3383 .1144 
.3732 .1393 
.3940 .1552 
.4053 .1643 20.4879*** 
D.F.(4, 417) 
*** p < .001 
Predictor Beta 
Self-Rating .2836 
Presentations -.1695 
School District Size -.1117 
Curriculum Development -.0979 
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CHAPTER V. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 
Discussion 
This investigation was initiated to analyze the concerns 
secondary mathematics teachers have in inclementing the National 
Council of Teachers of Mathematics (NCTM) Curriculum and Evalua-
1-ion Standards for- Srhool Wbfhemafic* (Standards) . All sec­
ondary mathematics teachers who were members of the Iowa Council 
of Teachers of Mathematics (ICTM) in 1989 were mailed a ques­
tionnaire. The questions were classified into five sections: 
demographic information, participation in mathematics education 
organizations, content knowledge of the Standards, philosophical 
consistency with the standards, and Stages of Concern (SoC). 
The study examined concerns of secondary mathematics teachers 
and the teacher characteristics that are (a) related to and (b) 
could possibly predict, with a reasonable amount of accuracy, 
the concerns. 
Data from the questionnaires were coded and analyzed uti­
lizing frequencies, factor analysis. Spearman rho correlations, 
and multiple regression. The 422 usable responses represented 
208 school districts in Iowa ranging in size from less than 250 
students to over 7500 students. The distribution of responses 
was approximately equal over small districts (less than 1000 
students: 157, 37.2%), medium districts (1000 - 2499 students: 
109, 25.8%), and large districts (2500+ students: 156, 37%). 
The ratio of males to females was approximately two to one; 262 
and 160, respectively. 
Two components of the teaching experience appear to follow 
trends initially observed in 1984 by Schoen and Wickless. The 
trend of an aging teacher population appears to be supported in 
that 81.5 % of the respondents (344) reported more than ten 
years of teaching experience and almost half (46.9%) of the re­
spondents (198) reported more than twenty years of teaching. 
Similarly, for the second component which was percent of teach­
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ing assignment devoted to mathematics, a majority of the respon­
dents (333/ 78.9%) reported that more than 80% of their teaching 
assignment is devoted to mathematics. 
The highest earned college degree and a major/minor of 
mathematics/mathematics education were two con^onents of educa­
tional background that were analyzed. From the data, secondary 
mathematics teachers included in this study appear to have 
strong educational backgrounds. Almost all of the respondents 
reported college credit beyond the baccalaureate level (382, 
90.3%) with more than one-third of the respondents reporting 
hours beyond the masters level (163, 38.4%). Similarly, a large 
majority (356, 84.4%) of the respondents studied mathematics or 
mathematics education as their major field of study. 
Parf_icir>a1-ion in Education 
All of the respondents were members of the Iowa Council of 
Teachers of Mathematics (ICTM), the basis for inclusion in this 
study. Whereas, 65.6% of the respondents (277) were also mem­
bers of the National Council of Teachers of Mathematics (NCTM), 
32.9% of the respondents (139) were not members of any organiza­
tion other than ICTM. Organizations with tangential purposes 
submitted by respondents included the Mathematical Association 
of America, the National Council of Measurement in Education, 
and the Iowa Computer Using Educators. 
A large majority of the respondents (336, 79.6%) reported 
reading an ICTM and/or NCTM publication on a monthly or regular 
basis while 43.8% of the respondents (185) reported reading both 
ICTM and NCTM publications. There are five ICTM/NCTM publica­
tions: the Arithmetic Tearher. the Mathematics Tearher. Journal 
of Research in Mathematics Education, and the NCTM Newsletter. 
There were, however, a substantial number (82, 19.4%) who re­
ported not reading any journals. 
Numerous mathematics education conferences are available 
for secondary mathematics teachers to attend on a yearly basis. 
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These include the University of Northern Iowa (UNI) Fall Mathe­
matics Conference, the ICTM Mathematics, the NCTM Regional 
and/or National Conferences, and workshops organized by the Area 
Educational Area (AEA), the Local Educational Agency (LEA), or 
the ICTM regional director. Some respondents reported that in­
dividual school district policy restricted the number of out-of-
class days and, thus, prohibited attendance at more than one 
conference a year. The distribution mode of the number of con­
ferences attended on a yearly basis was, predictably, one con­
ference a year. The second most frequent response was attending 
no conferences. However, 69% of the respondents (291) reported 
attending one or more conferences on a yearly basis with 23.5% 
of the respondents (99) reported attending two or more. 
A participation score based upon the responses to the first 
three participation questions was computed. The scores ranged 
from 211 (200 = ICTM member only, 10 » no journals read, 1 = no 
conferences attended) to 444 (400 = ICTM and NCTM member, 40 = 
ICTM and NCTM journals read, 4 = attended at least three 
ICTM/NCTM conferences). The mode of the distribution of the 
scores, 442, indicates that 70 respondents (10.4% ) are ICTM and 
NCTM members, read ICTM and NCTM journals, and attend one ICTM 
and/or NCTM conference a year. Almost two-thirds (61.6%) of the 
respondents (260) are active participants in at least two of the 
three activities. 
The level of involvement in the first three participation 
activities was in sharp contrast to the respondents' level of 
involvement in publishing articles and making presentations con­
ferences (6.2% and 30.3%, respectively). In the opinion of the 
investigator, the difference is attributed to the amount of re­
quired personal investment. Whereas, the first three activities 
are by nature more passive and consumer oriented; the last two 
are more aggressive requiring self-initiated, original thought. 
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Cnnfent Knnw1f>rfoP> of fihf. Standards 
Five sources from which to gain knowledge of the content of 
the Standards were analyzed: personal copy of the standards. 
percentage read of the Standards, attendance at meetings where 
the Standards have been discussed, involvement in curriculum de­
velopment that reflects the goals set by the standards, and 
self-rated perception of knowledge of the standards. Although 
62.1% of the respondents (262) have a personal copy of the 
Standards. 66.6% of the respondents (281) have read 50% or less 
of the document. 
The respondents who reported having read 0% of the stan­
dards were asked to omit the next three items. Therefore, of 
the respondents who reported on the next three items (N = 319), 
large majority (276, 87.3%) indicated thay have attended meet­
ings on the Standards and 54.9% (205) have been involved in cur­
riculum development. Most respondents (n = 136, 42.6%) felt 
that their knowledge about the Standards rated average; 67 (21%) 
rated their knowledge above or much above average, 85 (26.6%) of 
the respondents some knowledge, and 27 (8.5%) reported no knowl­
edge. Self-rating of content knowledge was the best predictor 
of the SoC categories accounting for 11.44% of the total vari­
ance. 
Another measure of a respondent's content knowledge of the 
Standards was an aggregate score, the knowledge/factual score, 
of the items: personal copy, attend meetings, and curriculum de­
velopment. The computed knowledge/factual scores ranged from 
111 (100 = has a personal copy, 10 = has attended meetings, 1 = 
is involved in curriculum development) to 22 (200 = does not 
have a personal copy, 20 = has not attended meetings, 2 = is not 
involved curriculum development). Of the respondents who re­
ported reading more than 0% of the Standards (N = 316), 158 
(50%) have a personal copy, attend meetings, and are involved in 
curriculum development; the second most frequent score indicated 
that 19.6% of the respondents (62) have a personal copy, attend 
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meetings but have not been involved in curriculum development 
relevant to the standards. The frequency of the least favorable 
score, 222, indicates that only 3,5% of the respondents (11) do 
not have a personal copy of the si-anrfarHs. have not attended any 
meetings, and are not involved in curriculum development rele­
vant to the Standards. 
The remainder of the content knowledge items focused on the 
overall structure of the standards and the content in the stan­
dards for grades 9-12. A knowledge test score was confuted for 
each of the respondents who reported reading 25% or more of the 
Standards and having some knowledge of the standards; therefore, 
a knowledge test score was confuted for 288 respondents. Almost 
half of the respondents (n = 140, 48.6%) had more than two-
thirds, 18 items, of the twenty-seven items correct. Corre­
spondingly, the proportion of respondents who have read more 
than half of the standards (n = 138), is equivalent (47.9%). 
Philosophiral Consistpnry 
The five factors retained from the eighteen philosophical 
consistency items were identified as Factor 1: Goals of School 
Mathematics, Factor 2: Status Quo Skill, Factor 3: Active Learn­
ing, Factor 4; Cooperative Learning, and Factor 5: Evaluation. 
The means of the factor scores indicate that, in general, the 
respondents hold a philosophy that is favorably oriented toward 
the underlying philosophy 
Conclusions 
Stages gf Concern 
This study asked three research questions. The first one 
focused on the concerns secondary mathematics teachers have in 
implementing the Standards. The concerns analyzed were those 
identified in the Stages of Concern (SoC) dimension of the Con­
cerns-Based Adoption Model (CBAM) (Hall & George, 1979). 
Five categories of concerns (Unrelated, Self-Positive, 
Self-Threatened, Task, and Impact) were identified from the 
83 
seven stages of concerns (Awarenessr Informational, Personal, 
Management, Consequence, Collaboration, and Refocusing) (see 
Figure 2). A majority of respondents (182, 43.1%) were catego­
rized as having Self-Positive concerns; that is, they have a fa­
vorable attitude about implementing the standards and their con­
cerns are primarily focused on learning more about the 
Standards. 
A substantially fewer number of respondents have concerns 
in the other categories; however, identification of their con­
cerns and of strategies to best address their concerns is neces­
sary. Fifty (11.8%) of the respondents indicated no intense 
concerns relating to inqplementation of the Standards. The re­
spondents in the Unrelated concerns category indicate a posi­
tive, albeit ambivalent, attitude toward the Standards. In con­
trast, the intense concerns of 93 (22%) respondents in the Self-
Threatened category indicate a negative, resistant attitude to­
ward efforts to implement" the Standards. For these respondents, 
their intense concerns for acquiring additional information are 
overshadowed by even more intense personal concerns of how the 
implementation will affect them and with definite ideas of how a 
mathematics education reform could be accomplished aside from 
the Standards. 
Eighty-four (19.9%) of the respondents' indicated concerns 
regarding the logistical management of inclementing the 
Standards and were, therefore, categorized with Task related 
concerns. Substantially fewer respondents (n = 13, 3.1%) were 
identified as having Impact related concerns regarding the con­
sequence of implementation of the standards on students achieve­
ment, the need to collaborate with colleagues on implementation, 
and/or the desire to alter the Standards. 
Two important features distinguish the Standards as a 
unique CBAM-SoC project. The use and interpretation of SoC data 
for an innovation such as the Standards, therefore, requires ad­
ditional consideration. Hall and Hord (1987) have defined an 
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innovation as a program, such as different approaches to disci­
pline or instructional procedures, or a process, such as new 
textbooks or curriculum materials, that is being implemented. A 
search of the literature on Concerns-Based Adoption Model pro­
duced Stages of Concern (SoC) projects utilizing only concrete 
products or process innovations. 
The Standards document has been described by Frye (1989) 
and Crosswhite, Dossey, and Frye (1989) as a vision or a crite­
ria for a curriculum of a quality school mathematics program 
that provides opportunities for all students to acquire the ba­
sic skills needed to become productive citizens in the twenty-
first century. The document is not a curriculum guide or a set 
of materials but rather an articulation of an underlying philos­
ophy. An intrinsic in^lementation, then, is required more than 
a skill acquisition and management of concrete materials. 
In addition to the philosophical nature, the second feature 
of the Standards that makes it a unique SoC project is the time 
factor for implementation and, hence, development of later im­
pact concerns. Hall and Hord (1987) state that it takes three 
to five years for the full in^lementation of an innovation. Re­
search verifies that the resolution of early concerns and 
arousal of later concerns occur during those years (Hall & Hord, 
1987) . 
Understandably, then, the 1989 distribution of the Stan­
dards would raise questions regarding the validity of occur­
rences of impact related concerns documented in this study. 
There was, however, a nationwide distribution of a rough draft 
in 1987 that provided thousands of mathematics educators the op­
portunity to resolve early information and personal concerns be­
fore formal implementation began. The overall distribution of 
concerns in this study is illustrative of the theoretical devel­
opmental nature of the concerns and the occurrences of task and 
impact related concerns are, therefore, valid. 
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nesrriptimn of fhf* Respondents in Each SoC Category 
The second research question asked if there was a relation­
ship between the concerns and certain teacher characteristics. 
The results of this study support the existence of a relation­
ship between certain teacher characteristics and innovâtive-
ness/proneness to change. Specifically, the results agree with 
the conclusions of other studies that have been shown positive 
correlations with the variables: membership in professional or­
ganizations (Tye, 1981; Wangen, Sederberg, & Hendrix, 1982; 
Carr, 1985), reading professional journals (Tye, 1981), attend­
ing conferences (Punch & McAtee, 1979; Wangen et al., 1982), and 
content knowledge of the innovation (Punch & McAtee, 1979). 
The results also agree with a negative relationship between 
innovativeness/proneness to change and school size reported by 
Punch cind McAtee (1979) . Other studies found relationships that 
were not supported: years of experience (Kozuch, 1975; Berman & 
McLaughlin, 1978; Oscarson & Finch, 1979; Pierce, 1981; Wangen 
et al., 1982), educational degree (Pierce, 1981; Wangen et al., 
1982; Carr, 1985), and publishing articles (Punch & McAtee, 
1979; Wangen et al., 1982). 
Although Hall, George, and Rutherford (1979) had not found 
any significant relationships between demographic variables and 
concerns, this research supported the results of studies that 
found relationships between SoC and content knowledge of the in­
novation (Kimpston & Anderson, 1986), and philosophical consis­
tency (Sanders & George, 1980). The results of a study by 
George and Rutherford (1980) of a relationship between SoC and 
years of experience were not supported. 
Fifteen variables were found to correlate significantly 
with the SoC categories. Nine variables were found to correlate 
significantly at p < .001: four participation variables (reading 
journals, attending conferences, making presentations, and the 
computed participation score); and, five content knowledge vari­
ables (personal copy, percentage of the Standards read, curricu­
86 
lum development, self-rated perception, and the aggregated 
knowledge/factual scores). Three variables correlated with the 
SoC categories significant at p < .01 level: size of school dis­
trict, knowledge test score, and the philosophical consistency 
factor of active learning. Additionally, two variables corre­
lated significantly at the p < .05: membership in mathematics 
organizations and the philosophical consistency factor of 
cooperative learning. With knowledge of the variables that 
correlate significant with the SoC categories, a description of 
the respondents in each of the categories is possible. 
Unrelated Concerns The respondents with concerns un­
related to the Standards had the lowest level of participation 
in mathematics education organizations, had the lowest content 
knowledge scores, and are more likely: 
1. to teach in a large school district of 2500 or more 
students; 
2. to be an ICTM member but not a NCTM member; 
3. to read neither ICTM or NCTM publications; 
4. to not attend any conferences and, therefore, not make 
any presentations; 
5. to actively participate in at most one of the three 
participation activities of membership, reading jour­
nals, and attending conferences; 
6 to not have a personal copy of the Standards : or 
7. to have not read any of the Standards. 
Of those who were included in the remainder of the content 
knowledge questions, they were more likely: 
8. to not be involved in any curriculum development; 
9. to report no knowledge of the Standards; 
10. to have less than one-third of the knowledge test 
questions correct; or 
11. to participate in at most one of the three knowledge 
activities of having a personal copy, attending 
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workshops, and being involved in curriculum 
development. 
These respondents generally are neutral in their philosophical 
orientation; that is, they neither disagreed or agreed with the 
philosophy statements. 
Hall, George, and Rutherford (1979) identified teachers 
with unrelated concerns profiles (highest peak at Stage 1; 
Awareness with relatively low scores on all other stages) as ex­
perienced users of the innovation. The description of the re­
spondents in this study who were placed in the Unrelated Con­
cerns category does, not identify them as experienced users of 
the Standards. Contrarily, in the opinion of the researcher, 
these respondents are completely unaware of the Standards and, 
possibly, of the national effort to reform mathematics educa­
tion. A prerequisite to involving these respondents in the im­
plementation process is increasing their awareness of the need 
for the school mathematics curriculum reform and of the goals, 
objectives, and underlying philosophy of the standards as a vi­
sion 
Self-Positive Concerns Respondents with intense con­
cerns focused on gaining more information about the Standards 
participate more in mathematics education organizations and are 
more likely: 
1. to teach in a medium or large school district of 1000 
students or more; 
2. to be a member of ICTM and possibly of NCTM also; 
3. to read more ICTM or NCTM journals; 
4. to attend at most one conference a year; 
5. to not make any conference presentations; 
6. to not have a personal copy of the standards: 
7. to have read 50% or less of the Standards: 
8. to not be involved in curriculum development projects 
reflecting the goals of the Standards: 
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9. to rate their own content knowledge of the standards 
as average or below average; 
10. to correctly answer two-thirds or less of the knowl­
edge test questions; 
11. to participate in at most one of the activities of 
having a personal copy of the standards, attending 
workshops, and being involved in curriculum 
development; 
12. to either strongly disagree/disagree or be neutral 
with the philosophical view regarding active learning; 
or 
13. to either be neutral or agree/strongly agree with the 
philosophical view regarding cooperative learning. 
The description of the respondents placed in the Self-Posi­
tive category concurs with the description given by Hall, 
George, and Rutherford (1979) of teachers with the highest peak 
at Stage 2: Information. The respondents are aware of the Stan­
dards but are minimally involved with activities relating to the 
Standards. According to Hall, George, and Rutherford, these re­
spondents would be open and responsive to gaining more informa­
tion about the structure and function of the Standards. Support, 
encouragement, as well as additional information are require­
ments for ensuring the continued involvement of these respon­
dents in the implementation process. 
SAif-ThreatPned Concerns Respondents with intense 
personal concerns generally were involved more in mathematics 
education organizations than the respondents in the first two 
categories and more likely: 
1. to teach in a small or medium size school district; 
2. to be a member of ICTM; 
3. to read journals of ICTM and/or NCTM; 
4. to attend two or more conferences a year; 
5. to have a personal copy of the Standards; 
6. to have read 75% of the Standards: 
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7. to be involved in curriculum development; 
8. to rate their content knowledge of the standards as 
average, above average, or much above average; 
9. to answer more than one-third of the content knowledge 
test questions correctly; 
10. to participate in at least two of the activities of 
having a personal copy of the standard*, attending 
workshops, and being involved in curriculum 
development; or 
11. to either strongly disagree/disagree or agree/strongly 
agree with the philosophical viewpoint of the use of 
active and cooperative learning. 
The teachers who have concerns profiles similar to the re­
spondents in the Self-Threatened category are described by Hall, 
George, and Rutherford (1979) as being more concerned about per­
sonal position and well-being than in learning about the sub­
stantive nature of the Standards. They are likely to be nega­
tive toward and resistant to any perceived external pressure to 
adopt the philosophy of the Standards. Hall, George, and 
Rutherford note that "even when general, non-threatening at­
tempts are made to discuss the rStandards with teachers who have 
these negative, resistant attitudes], the high [personal] con­
cerns are intensified and the [informational concerns] are re­
duced" (1979, p.36). 
Task-Related Concerns Respondents who have resolved 
earlier personal concerns and have intense concerns regarding 
the logistical management of the Standards actively participate 
in mathematics education organizations and are more likely: 
1. to teach in a small school district of less than 1000 
students; 
2. to be a member of ICTM and NCTM; 
3. to read ICTM and NCTM journals; 
4. to attend two or more conferences a year; 
5. to make presentations at conferences; 
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to actively participate in two of the three activities 
of membership, reading journals, amd attending confer­
ences; 
to have a personal copy of the Standards; 
to have read 75% or more of the Stcuidards; 
to be involved in curriculum development; 
to have a self-rating of content knowledge of the 
Standards that is above or much above average; 
to correctly answer less than one-third of the content 
knowledge test questions; 
to be involved in two of the three knowledge 
activities of personal copy, attending workshops, and 
being involved in curriculum development; 
to generally disagree with the philosophical viewpoint 
of cooperative learning; or 
to be neutral toward or agree/strongly agree with the 
philosophical viewpoint that active learning is iiiçor-
tant. 
These respondents generally have resolved their concerns at 
the lower stages and are focusing more on time, management, and 
logistics concerns (Hall, George, & Rutherford, 1979). Although 
not experienced users, these respondents more informed about the 
goals, objectives, and underlying philosophy of the Standards 
and are dealing with new concerns of management each day. 
Impact-Related Concerns Respondents with intense con­
cerns regarding the consequence on students of implementing the 
Standards, collaboration with others in implementation, or refo-
cusing their efforts beyond the standards have the highest level 
of participation in mathematics education organizations, the 
highest level of content knowledge of the Standards, and are 
more likely: 
1. to teach in a large school district of over 2500 stu­
dents; 
2. to be a member of ICTM and NCTM; 
6. 
7. 
8 .  
9. 
10. 
11. 
12. 
13. 
14. 
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3. to read both ICTM and NCTM journals on a monthly or 
regular basis; 
4. to attend three or more conferences a year; 
5. to make presentations at conferences; 
6. to participate in two or more of the activities: 
memberr read journals, and attend conferences; 
7. to have a personal copy of the standards and to have 
read all of the document; 
8. to be involved in curriculum development projects re­
flecting the goals of the Standards: 
9. to rate self-knowledge of the standards as much above 
average; 
10. to correctly answer two-thirds or more of the knowl­
edge test questions; 
11. to participate in at least two of the three knowledge 
activities of having a personal copy of the Standards, 
attending workshops, and being involved in curriculum 
development projects; 
12. to have an orientation of agree/strongly agree with 
the philosophical viewpoint of the inç>ortance of co­
operative learning; or 
13. to either strongly disagree/disagree or agree/strongly 
agree with the philosophical viewpoint of the impor­
tance of active learning. 
These respondents are the most involved with the mathemat­
ics curriculum reform effort and are well versed in the goals, 
objectives, and underlying philosophy of the Standards. Their 
concerns relate to the adoption of the Standards and the conse­
quence on student achievement, the effect on collégial relation­
ships with other teachers, and the efforts to redesign curricu­
lum: concerns which describe optimal attributes of mature, expe­
rienced, and professional teachers. However, for implementation 
to be an ultimate success, impact concerns must be resolved 
(Hall & Hord, 1987). 
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Best Predictors of t-h«> SoC Categories 
The third research question asked if certain teacher char­
acteristics can predict, with a reasonable amount of accuracy, 
the SoC categories. The present study did not support results 
of previous research that found significant predictors of adop-
tion-proneness/innovativeness to be the number of journals read 
on a monthly or regular basis (Oscarson & Finch, 1979), member­
ship in professional organizations (Carr, 1985), and the highest 
degree earned (Carr, 1985). However, the results of the present 
study did indicate that four variables were found to be signifi­
cant in predicting the SoC categories. 
The strongest variable was the respondent's self-rated per­
ception of content knowledge of the standards; the other vari­
ables, in the order they were entered into the multiple regres­
sion equation, were the participation variable of making presen­
tations at conferences, the school district size, and the con­
tent knowledge variable of involvement in curriculum development 
reflecting the goals of the standards. All of the variables ex­
cept size of school district contribute positively in the multi­
ple regression equation for predicting a respondent's SoC cate­
gory. Therefore, respondents who perceive their content knowl­
edge of the Standards as above average, make conference presen­
tations, teach in a small school district, and are involved in 
curriculum development are more likely to have task or impact 
related concerns. These respondents are more likely to be aware 
of the Standards and the mathematics curriculum reform effort, 
to have resolved their self-related concerns, and to be involved 
in the reform effort. 
The failure of any participation variables to emerge as 
possible predictors of SoC categories was surprizing to the re­
searcher. However, the first variable (self-rated perception of 
knowledge) was entered into the multiple regression equation 
based upon its correlation with the SoC categories and subse-
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guent variables with respect to their correlations with the 
first variable. The conclusion drawn by the researcher was that 
the participation variables correlate highly with the content 
knowledge variables. 
Reconmendat ions 
The results of this study have identified areas which re­
quire further exploration. It would be advantageous to conduct 
a similar study with all secondary mathematics teachers in Iowa 
or with all elementary and isiddle school teachers in Iowa to de­
termine if their concerns correlate with this study. 
Additionally, a replication of this study should be con­
ducted in three to five years to chart the progress of 
implementation among secondary mathematics teachers in the ICTM. 
After using the questionnaire, the investigator would make the 
following modifications: (1) use an open-ended question to 
ascertain the number of years of teaching experience (2) alter 
the multiple choice responses of questions 5-9 to indicate level 
of participation in ICTM and/or NCTM (3) interchange questions 
11 and 13 to avoid omitting respondents from questions 12 and 13 
(4) expand the section of knowledge questions to include more 
varied items, and (5) alter the section of philosophy questions 
using the factor analysis results to include more items on some 
factors and to eliminate other items. 
The use of an interview technique with the SoC question­
naire would provide the investigator with additional information 
with which to interpret multiple peak profiles. The researcher 
would also be able to determine the degree of resistance and 
negativism toward the implementation of the Standards. 
A study in two to three years using the Levels of Use (LoU) 
dimension of CBAM to focus on what teachers are doing in the 
classroom relative to the Standards would be valuable. Determin­
ing the feelings, attitudes, and concerns of the teachers in 
order to prescribe appropriate interventions (in-services and 
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workshops) is the preliminary step in the inclementat ion pro­
cess. Monitoring the teachers* use of the standards addendum 
materials to assist them in moving to full and appropriate 
integration of the standard* in their teaching is the next step 
in the change process. 
The need for reforming the school mathematics curriculum to 
meet better the needs of a technological society is inoperative. 
The Standards provide a vision of a quality school mathematics 
program that will meet these needs and provide an opportunity 
for all students to become productive citizens in the twenty-
first century. One of the reasons for the perceived failure of 
the 1960s New Math curriculum reform effort will, hopefully, be 
one of the bases for the success of the current mathematics edu­
cation reform effort: the implementation strategy. Identifying 
the concerns that secondary mathematics teachers have regarding 
the inclementation of the standards^ then using the information 
to target appropriate interventions that address the specific 
concerns, will assist the teachers in resolving early concerns, 
in arousing more advanced concerns, and, consequently, to becom­
ing successful users of the standards (Hall & Hord, 1987) . 
The in-services and workshops targeted at respondents in 
one concerns category need to be different from those for re­
spondents in the other categories. The focus of the interven­
tions for respondents in the Unrelated Concerns category needs 
to be on providing general, overview information that is not too 
detailed and in small amounts over repeated offerings (Hall & 
Hord, 1987). Hall and Hord also suggest the use of a variety of 
media such as personal conversations, brief reports in staff 
meetings, the use of a newsletter, and press releases. 
Implementation strategies for the current mathematics cur­
riculum reform, in the professional opinion of the researcher, 
must involve all facets of society who are unaware of the ef­
fort. In order to raise the awareness of the teachers who are 
ambivalent toward reform, the awareness of parents, students. 
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school administrators, community and business leaders, govern­
ment leaders, emd others must also be increased. One way to ac­
complish this is to encourage communication regarding the need 
for reform and the use of the Standards to meet the need. News­
paper articles, public service emnouncements on the radio emd 
television, community meetings such as parent/teacher organiza­
tions and business/service organizations are some means through 
which general, overview information can be disseminated; thus, 
fostering and encouraging conversations about the reform effort. 
Teachers involved in an implementation process who have in­
tense self-related concerns from a positive, proactive perspec­
tive are identified as having slightly higher Stage 2: Informa­
tion concerns than Stage 3: Personal concerns. Interventions, in 
addition to disseminating information about the innovation, need 
to provide reassurance of the teachers' capability to function 
with the innovation and evidence that the innovation is sup­
ported and enthusiastically received by school district adminis­
trators and/or the mathematics consultant (Hall & Hord, 1987). 
The information to be disseminated should include more of 
the underlying philosophical framework of the Standards. With 
the view that the standards is more intrinsic and affective, 
information must include the rationale for the reform effort as 
resulting from the changing societal needs and, subsequently, 
the reassessment of student goals and the broadening of the 
definition of basic skills to exceed computation. 
Additionally, in-services and workshops need to model the 
use of simple, easily accomplished activities for the classroom 
and to encourage the development of activities and curriculum 
materials that reflect the goals of the Standards. For example, 
the use of manipulatives and technology such as algebra tiles 
and the graphics calculator, to introduce or reinforce a con­
cept, exemplify some of the Standards' goals of open-ended prob­
lem-solving thinking, active learning, cooperative learning, and 
mathematics as communication and reasoning. 
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Teachers whose intense self-related concerns are more per­
sonal than informational are more resistant euid negative toward 
inqplementation efforts. Intervention facilitators need to be 
supersensitive to the intense personal concerns and provide for 
more individual attention (Hall & Hord, 1987). Hall and Hord 
state that even when general, non-threatening atten^ts are made 
to provide more information, the resistance and negativism is 
heightened. If the personal concerns are not identified and ad­
dressed early, the implementation process can be prolonged and, 
possibly halted (Hall & Hord, 1987). Identification and in-ser-
vicing teachers with intense personal concerns is imperative to 
successful implementation of the standards. 
Although disseminating information is necessary, the re­
searcher suggests accomplishing this by encouraging conversa­
tions between positive, enthusiastic users of the Standards and 
the less informed, more resistant and negative teachers. Addi­
tionally, opportunities for the more resistant and negative 
teachers to observe and work with positive, enthusiastic users 
of the Standards can assist dissemination of information and 
resolution of intense personal concerns. An individual approach 
to in-servicing will also aid resolution of intense personal 
concerns by permitting the facilitator to ascertain more easily 
the specific personal concerns of the teacher and, thus, indi­
vidualize the necessary interventions. 
The specific concerns of teachers regarding the logistics 
and management of implementation are constantly changing and 
highly individual with respect to the activity, the group, 
and/or the daily trials. Attempts to use day-long workshops to 
in-service a group of teachers with intense management concerns 
is, therefore, problematic (Hall & Hord, 1987). Instead, Hall 
and Hord suggest the use of "how-to-do" workshops that focus on 
a specific question, a telephone "hot-line" that teachers can 
call with a specific question, a newsletter, or a teachers' 
manual that can easily and correctly address specific questions. 
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The researcher suggests the identification of teachers who 
have intense task-related concerns and the encouragement of com­
munication among the teachers for support and assistance in an­
swering specific questions related to inqplementing the stan­
dards. utilizing a telephone "hot-line" can be expanded to a 
con^uter electronic mail system that teachers could access from 
their classrooms. The mathematics consultant/coordinator needs 
to be available to assist the teachers with individual questions 
and to give support for the effort. 
Teachers with intense ingaact-related concerns are focusing 
on the consequence of the innovation on the students, collabora­
tion with colleagues, and of making improvements to the innova­
tion. Whereas, the focus of the interventions for the earlier 
concerns is on ways to make the use easier and more comfortable 
for the teachers, the focus of interventions for impact-related 
concerns is on increasing the effectiveness for the use of the 
innovation (Hall & Hord, 1987). Although consequence and refo-
cusing concerns emerge naturally. Hall and Hord state that 
teachers generally need encouragement and support to collaborate 
with other colleagues. This can be accomplished by providing 
time and financial support for teachers to collaborate on 
writing instructional materials for the classroom that reflects 
the goals of the standards• 
Summary 
Secondary mathematics teachers in the Iowa Council of 
Teachers of Mathematics have concerns regarding the implementa­
tion of the Curriculum and Evaluation Standards for School Math­
ematics (NCTM). The concerns range from those unrelated to the 
Standards to those related to the intact implementation of the 
Standards will make. 
The concerns correlated significantly with the demographic 
variable of school district size and with the participation 
variables of membership, journals read on a monthly or regular 
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basis, attendance at conferences, amd presentations made at con­
ferences. Significant correlations were also found with the 
content knowledge of the standards variables of copy of the 
Standards, workshop and in-service attendance, involvement in 
curriculum development, self-rated perception of knowledge, and 
the score on knowledge test and with the philosophical consis­
tency factor variables of active learning and cooperative learn­
ing. Four variables were found to be the best predictors of the 
SoC categories: self-rated perception of content knowledge of 
the Standards, presentations made at a conference, size of 
school district, and involvement in curriculum development. 
Identification of the concerns of teachers involved in the 
implementation of the Standards is prerequisite to prescribing 
appropriate in-services and/or workshops that will best address 
the need and concerns of the teachers. As a result, reform of 
the school mathematics education program with the use of the 
Standards as a guide will Tse more likely a success. 
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INSTRUCTIONS FOR COMPLETING THE QUESTIONNAIRE 
1. Please do not enter your name on the answer sheets. 
2. A coniputersoOTed answer sheet is eKilosed to record yourresponses to fte questionnaire items. 
An Open-ended Response Sieet is provided for responses maiiced "Other". Follow the 
directions for marking &s answer sheets. 
3. EXAMPLES IMPORTANT DIRECTIONS 
FOR MARKING ANSWERS 
WRONG 
1. X 2 3 4 5 
WRONG 
6 7 8 Use Idack lead pencil only (No. 2) 
Do NOT use ink or ballpoint pens. 
2. 1 3 4 5 
WRONG 
6 7 8 Make heavy black marks that fill 
the circle completely. 
3. 1 .2 9  ^ 4 5 
RIGHT 
6 7 8 Erase deanly any answer you wish 
to change. 
4. 1 2 3 # 5 6 7 8 Make no stray marks on the answer 
sheet 
4. Please complete the box titled "SEX." 
5. Do not complete the DATE OF BIRTK, IDENTIFICATION NUMBER, or SPECIAL CODES 
sections on the answer sheet 
6. For GRADE OR EDUC, please maik aU grade levds titat correspond to your madiematics 
teaching responsibilities. 
7. Please read and respond to each questionnaire item individually without discussion with 
anyone else and without referring to the document Curriculum and Evaluation Standards for 
School Mathematics. 
8. Usii  ^&e rating scale indicated for each item, please blacken in the corresponding number on 
your conyuter answer sheet which most accurately answers each item. Use a No. 2 pendL For 
responses to the open-ended questions, please write your answers on the Open-ended Response 
Sheet, do not write them on the computer answer sheet 
9. This survey should take approximately 10-15 minutes of your time to complete. 
10. PLEASE DO NOT FOLD THE COMPUTER ANSWER SHEET. This makes it impossible to 
machine score the sheet 
11. When you complete the questionnaire, place the Open-ended Response Sheet and the 
unfolded computer answer sheet in the addressed, stamped envelope provided, seal it, and 
mail it to the address on the envelope. 
12. Thank you for taking time to complete tiiis questionnaire and returning it in the enclosed 
prepaid envelope on or before May 15,1990. 
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Seoondazy Matttematks Teacher 
Demographic, Content, Philosophy Data Questionnaire 
A. DEMOGRAPHIC INFORMATION 
Please record on answer sheet the leqnested information: 
1. Highest degree earned: 
(1) Bachelor's (2) Bachdofs plus gi^uate credits 
(3) Master's (4) Masters pius graduate credits 
(5) Doctorate (/S> Other (Please specify on the Open-ended Response Sheet) 
2. Mathematics/MaAematics Education was my X area of undeigraduate or graduate study. 
(1) major (2) minor (3) nether majw or minor 
3. Number of years teaching mathematics induding this yean 
(Dl-Syrs. (2)4-10yrs. (3)ll-20yr5. (4)20+yrs. 
4. Percent of your teaching time devoted to teachii  ^mathematics: 
(l)0%-20% (2)21%-40% (3)41%-60% (4) 61%-80% (5) 81%-100% 
5. In addition to the Iowa Council of Teachers of Mathematics, mark all of the following 
maAematics education organizations of which you have been or presendy are a paid member: 
(1) National Council of Teachers of Mathematics 
(2) School Sdence and Mathematics Association 
(3) Other (Please specify on flte Open-ended Response Sheet) 
(4) None 
For items #6-9, mark all of the following activities in which you participate: 
6 Professional maAematics education journals read on a monthly or regular basis. 
(DICTM Journal 
(2) Arithmetic Teacher and/or Mathematics Teacher 
(3) SdKX>l Sdence and Mathematics 
(4) Other (Please specify on Ae Open-ended Response Sheet) 
(5) None 
7. Professional mathematics education meetings attended on a yearly basis. 
(1) UNI Fall Mathematics Conference 
(2) ICTM Mathematics Conference 
(3) NCTM Regional and/or National Conference 
(4) Other (Please specify on die Open-ended Response Sheet) 
(5) None 
8. An artide published in a professional mathematics education journal within the last five years. 
(1) ICTM Journal 
(2) Arithmetic Teacher and/or Mathematics Teacher 
(3) School Sdence and Mathematics 
(4) Other (Please spedfy on tiie Open-ended Response Sheet) 
(5) None 
9. Have you made a presentation at a confierence or workshop on mathematics education? 
(1) Yes (2) No 
Ill 
10. Do yon haw a personal copy of Ifae Curricuhim and Evaluation Standards for School 
Mathematics puMidied by the National Council (rf Teachers of Madiematics (NCTM) in 1989? 
(l)Yes (2) No 
11. Approximate percent of the Curriculum and Evaluation Standards for School Mathematics you 
have read rdating to your grade level 
(1)0% (2)25% (3)50% (4)75% (5)100% 
OF 0% GO TO ITEM «42) 
12 Have ynnaHendgdinserviges.workshqis.gonrses. or cmifereiice meetings where the Curriculum 
and Evaluation Standards for School Mathematics have been discussed? 
(l)Yes (2) No 
13. Areyoupresendy invdved in devdofHi  ^cumculum that reflects the goals set by the 
Curriculum and Evaluation Standards for School MaAematics? 
(l)Yes (2) No 
14. Dn a «yale nf 1 in S rpgaTriing knowledge of the Curriculum and Evaluation Standards for School 
Mathematics, how do you rate yourself? 
No knowledge Much knowledge 
1 2 3 4 5 
(IF "NO KNOWLEDGE", CO TO ITEM #42) 
B. KNOWLEDGE OF CONTENT: 
Please respond to each of &e following questions based upon your knowledge at this time of fte 
dognment. Cnrricnlmn and Evaluation Standards for School Mathematics: 
15. The curriculum standards are divided into the three grade levels: 
(1) Elementary (2) Grades K-4 (3) Grades K-3 (4) None of the above 
Secondary Grades 5-8 Grades 4-5 (5) I don't know 
College Grades 9-12 Grades 7-12 
16. The Hrst four curriculum standards for each section are: 
(1) Problem-Solving (2) Computation (3) Neither 
Reasoning Measurement (4) I don't know 
Communication Problem-Solving 
Connections Reasoning 
17. The curriculum standards describe a curriculum intended for the following students: 
(1) remedial students only 
(2) non-college-intending students only 
(3) an students 
(4) college-intending students (xily 
(5) I don't know 
18. The document. Curriculum and Evaluation Standards for School Mathematics: 
(1) describes a curriculum program that can be adopted and implemented. 
(2) is a list of behavioral and performance objectives and a series of scope and sequence 
charts. 
(3) is a framework from which a mathematics curriculum can be built; a description of 
criteria for a curriculum. 
(4) None of the above. 
(5) I don't know 
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As spec^ied in the Curriculum and Evaluation Stan^ds for School Mathematics, the content and 
(1) increased attention (2) decreased attenticm (3) be diininated 
,W£2S£122îâi£22i——1 
Algebra: 
19. Word probtems by type» sudi as con, digit, and woik. 
20. Matrices and their application. 
21. Paper and pencO grapûng (tf equations by pcnnt plottii^ 
22. The use of ral-wwid problems. 
23. Conic sections. 
24. Operations with rational expressions. 
Geometiy: 
25. Coordinate and transformation approaches. 
26. Two-column proofs. 
27. Three-dimensional geometiy. 
28. Theorems for circles involving segment ratios. 
29. Deductive arguments expressed orally and in sentence or paragraph form. 
Trigonometiy: 
30. the use of appropriate scientific calculators. 
31. Connections among the rig^t triai%le ratios, trigonometric functions, and circular 
functions. 
32. Calculations using taWes and interpolation. 
33. Realistic applications and modeling. 
34. The verification of complex identities. 
Functions: 
35. Formulas given as models of rszl-worid poblems. 
36. The expression of function equations in standardized form in order to graph them. 
37. Functions that are constructed as models of real-world problems. 
38. Paper-and-pendl evaluation. 
Others: 
39. Statistics. 
40. Probability. 
41. Discrete Mathematics. 
C PHILOSOPHY 
Please respond according to &e strength of your agreement with each of the following statements. 
Begin each statement with the phrase, "I believe Aat.. 
Strongfy Disagree Disagree Neutral Agree Strongfy Agree 
1 2 3 4 5 
42. Knowing mathematics is doing mathematics. 
43. A goal of school mathematics is to equip students with the skills to become lifelong learners. 
44. It is more important for students to learn how to work independently rather than to work with 
others on solving problems. 
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Sbongfy Disagree Disagree Neutral Agree Strang  ^Agree 
1 2 3 4 5 
45. Mathematics should be a "pun^" and not a filter âiat screens students out of scientific and 
professional careers. 
46. Students learn "how to tfiink" regardless ot die instructional strategy used. 
47. A responsibili^ of a school mattiematics program is to ensure tfiat all students have an 
opportunity to become mathematically literate. 
48. Learning to value mathematics is an inyortant educational goal 
49. A sdKXdmaÛtematics program has no role in students becoming amfident in their own abilities 
to do maAematics. 
50. Skills needed for the 21st century are acquired by working independendy to solve explicit sets 
of drill and practice exercises. 
51. A student who has gained mathematical power has the ability to use a variety of 
mathematical methods effectively to solve nonroutine ^oblems. 
52. More mathematical power is gained firom acquiring strong computational skills dian from 
acquirii^ the ability to solve nonroutine problems. 
53. A responsibility of school maAematics is to provide experiences diat enable students to 
become confident in their own abilities to do mathematics. 
54. Students who bdieve in the utility and value of mathematics are able to "madiematize" 
eveiyday events; that is, to acquire a mathematical perception of their world. 
55. The use of a calculator reduces the need for estimation and approximation skills. 
56. Skin development should precede word problems rather than using the experience with word 
problems to devdop the skills. 
57. Although evaluation is important it is not an integral part of daily teaching and learning 
mathematics. 
58. The overall goal of school madiematics is to increase students' computational skills. 
59. It is more important for students to learn one method ratha Aan a variety of methods to solve 
nonroutine problem. 
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Stages of Concrms Qofstionnjire-Introdoction 
The purpose of this questionnaire is to detennine Wiat people who are usii% or Ainking 
about using various programs are concerned about at various times during the innovation adoption 
process. The items were devdoped from typical responses of school and college teachers who 
ranged from no knowledge at all about various programs to many years experience in using tfiem. 
Therefore, a good part of fte items on flns questionnaire may appear to be of litfle relevant or 
irrelevant to you at this time. For the con^^et^ indevant items, mark "I" on Ae computer 
answer sheet Ofcer items will represent those concerns you do have, in varying degrees of 
intensity, and should be marked higher. 
F6r example: 
This statement is very true of me at this time 1 2 3 4 5 6 7 # 
This statement is somewhat true of me now. 1 2 3 0 5 6 7 8 
This statement is not at all true of me at tfiis time. 1 # 3 4 5 6 7 8 
This statement seems irrdevant to me. # 2 3 4 5 6 7 8 
Please respond to the items in terms of your present concerns, or how you fed about your 
involvement or potential involvement witfi the Curriculum and Evaluation Standards for School 
Mathematics. We do not hold to any one definition of tiiis innovation, so please think of it in terms 
of your own perception of what it involves. Since this questionnaire is used for a variety of 
innovations, the name Curriculum and Evaluation Stardards for School Mathematics never 
appears. However, phrases such as "Ae innovation," "this approach," and "the new system" all 
refer to the Curriculum and Evaluation Standards for School Mathematics. Remember to répond to 
each item in terms of vour present concerns about your involvement or potential involvement with 
the Curriculum and Evaluation Standards for School Mathematics. 
Copyright, 1974 
Procedures for Adopting Educational Innovations/CBAM Project 
R&D Center for Teacher Education, The University of Texas at Austin 
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Curricutam and Evaluation Standards for School Matfiematics 
1 2 3 4 5 6 7 8 
Irrelevant Not true of me now Somewhat true of me now Very true of me now 
60. I am concerned about students' attitudes toward ftis 12345678 
innovation. 
61. I now kno«v of some ottterapproadtes that ini^t work better. 1 2345678 
62. I don't even know what the innovation is. 12345678 
63. I am concerned about not having enough time to cnganize 12345678 
myself each day. 
64. I would like to help other faculty in their use of the 12345678 
innovauoiu 
65. I have a very limited knowledge about the innovation. 12345678 
66. I would like to know âie effect of reoi^ganization on my 12345678 
professional status. 
67. I am concerned about conflict between my interests and 12345678 
my responsibilities. 
68. I am concerned about revising use of die innovation. 12345678 
69. I would like to develop woiking relationships with both 1 2345678 
our faculty and outside faculty using this innovation. 
70. I am concerned about how the innovation affects students. 12345678 
71. I am not concerned about Ais innovation. 12345678 
72. I would like to know who will make the decisions in the 12345678 
new system. 
73. I would like to discuss the possibility of using the innovation. 12345678 
74. I would like to know what resources are available if we 12345678 
decide to adopt this innovation. 
75. I am concerned about my inability to manage all Ae 12345678 
innovation requires. 
76. I would like to know how my teaching or administration 1 2345678 
is supposed to diange. 
77. 1 would like to familiarize other departments or persons 12345678 
with the progress of this new approach. 
78. I am concerned about evaluating my impact on students 12345678 
Copyright, 1974 
Procedures for Adopting Educational Innovations/CBAM Project 
R&D Center for Teacher Education, The University of Texas at Austin 
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Cnrricnhim and Evaluation Standards for School Mathematics 
1 2 3 4 5 6 7 8 
Irrelevant Not true (rf me now S(nneM^t true of me no w Very true of me now 
79. I would like to revise the innovation's instructional approach. 1 2 3 4 5 6 7 8 
80. I am conyletdy occupied with other thii^ 1 2 3 4 5 6 7 8 
81. I would like to modify our use of the innovation based 
on Ae experiences of our students. 
1 2 3 4 5 6 7 8 
82. AlAough I don't know about this innovation, I a 
concerned about filings in dte area. 
1 2 3 4 5 6 7 8 
83. I would like to excite ny students about tfieir part in 
this approach. 
1 2 3 4 5 6 7 8 
84. I am concerned about time spent woridng wiAnonacademic 
problems related îo this innovation. 
1 2 3 4 5 6 7 8 
85. I would like to know what die use of the innovation will 
require in the immediate future. 
1 2 3 4 5 6 7 8 
86. I would like to coordinate my effort with others to 
maximize the innovation's effects. 
1 2 3 4 5 6 7 8 
87. I would like to have more infonnation on time and eneigy 
commitments required hy ttiis innovation. 
1 2 3 4 5 6 7 8 
88. I would like to know what other faculfy are doing in tfiis area. 1 2 3 4 5 6 7 8 
89. At this time, I am not interested in learning about this 
innovation. 
1 2 3 4 5 6 7 8 
90. 1 would like to determine how to supplement, enhance, or 
replace the innovation. 
1 2 3 4 5 6 7 8 
91. I would like to use feedback from students to change the 
program. 
1 2 3 4 5 6 7 8 
92. I would like to know how my role will change when I am 
usi%% the innovation. 
1 2 3 4 5 6 7 8 
93. Coordination of tasks and people is taking too much of 
my time. 
1 2 3 4 5 6 7 8 
94. I ïvculd like fe knOïV how dd= ir^nc-vaticn is better than 
what we have now. 
1 2 3 4 5 6 7 8 
Copyright, 1974 
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Open-ended Response Sheet 
Please use this answer sheet to specify responses marked "Other". Be sure to 
return this page in Ae enclosed stamped, addressed envelope along with the 
computer answer sheet 
Thank you. 
1. Other 
5. OthCT 
6. Other 
7. Other 
8. Other 
Prate 
DRAKE UNIVERSITY 
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«DATA Hie» 
DEPARTMENT OF MATHEMATICS 
AND COMPUTER SCIENCE Date 
«Title» «Hrst Name» «Last Name» 
«Street» 
«City» «State» «Zip» 
Dear «Title» «Last Name», 
The first major reform eHbrt in sdKX>l mathematics since New Math is currently underway. 
Initiated by the National Council of Teachers of Mathematics, the criteria for a quality school 
mathematics program that will prepare students for the challenges of the future has been defined in 
the document. Curriculum and Evaluation Standards for School Mathematics. (Standards). The next 
step is implementation of the Standards into school mathematics programs. I am conducting a 
research project that I believe will be useful in implementing this curriculum reform. The data 
gathered from this surv^ will help to identify appropriate implementation strategies based upon 
the concerns secondary mathematics teachers have regarding implementation of the Standards. 
This study is a major part of my doctoral program at Iowa State University and is being 
conducted under the direction of the Department of Professional Studies and Research Institute for 
Studies in Education, Ames, Iowa. In order to ensure that the sample is representative of secondary 
mathematics teachers in the Iowa Council of Teachers of Mathematics, it is important that each 
questionnaire be completed and returned. I am requesting your voluntary participation in this study. 
Your responses will remain confidential; the questionnaire is coded for mailing purposes only. 
Individual responses will not be identified and the data will be analyzed and reported only in terms 
of group phenomena. 
Thank you in advance for your cooperation in completing the questionnaire by May 15,1990. 
If you have any questions or conccms please contact me at 1-515-271-2839 or Dr. William Rudolph at 
1-515-294-8161. A report of the findings of this research will be available per request. Please return 
the questionnaire in the enclosed prepaid envelope. 
I believe this mathematics education curriculum reform is vital to our students' future and I 
appreciate your participation. 
Sincerely, 
Patsy J. Pagan, MA. 
Instructor of Math/CS 
Drake University 
Doctoral Candidate 
Iowa State University 
William Rudolph, Ph.D. 
Professor 
Mathematics/Professional Studies 
Iowa State University 
Ti I : 
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Several wedcs ago you were mailed a questionnaire regardii^ Ae 
implementation of Ote Curriculum and Evaluation Standards for School 
Mathematics (Standards). All secondary mathematics teachers who are 
members of the Iowa Councfl of Teachers of Mathematics were mafled Ae 
questiomiaire. 
If you have already conyleted and returned it to me f^ease accept 
my sincere Aanks. If not, please do so today. Your response is extremely 
important 
If by some chance you did not recdve Ae questionnaire, or it got 
misplaced, please call me right now at 515-271-2839 and I wiH maD yt»u one 
today. Thank you for your hdp in this research project 
Sincerely, 
Patsy J. Pagan, M. A. 
Instructor of Ma A/CS 
DRAKE UNIVERSITY 
2507 University 
Des Moines, lA 50311-4505 
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DRAKE UNIVERSriY 
«DATA Rie» 
DEPARTMENT OF MATHEMATICS 
AND CoMPlTER SCIENCF, Date 
«Htle» «First Name» «Last Name» 
«Street» 
«City» «State» «Zip» 
Dear «Htle» «Last Name», 
Reœnfly I wrote to you requesting your assistance in a study that I bdieve has significant 
relevance to madiematics education. The tide is An Analysis of Concerns of Secondary Mathematics 
Teachers in Implementing the Cumculam and Evaluation Standards for School Mathematics 
(Standards). The data gathered from this survey will help to identify appropriate implementation 
strategies based upon Ae concerns secondary maAematics teachers have regarding implementation 
of the Standards. Since I have not received your questionnaire, I am sending you another one to 
complete. Your input is vital and necessaiy to the outcome of this research. 
All responses will remain confidential; the questionnaire is coded for mailing purposes only. 
Individual responses will not be identified and the data will be analyzed and reported only in terms 
of group phenomena. 
If you have already completed the questionnaire, thank you . If you have not, please take a 
few minutes and share with me your knowledge and insight into the current mathematics education 
curriculum reform. Please complete and return the questionnaire by June 10,1990, by mailing it in the 
enclosed prepaid envelope. A report of tiie findings of this research will be available per request. If 
you have any questions or concerns please contact me at 1-515-271-2839. 
Thank you for your time and consideration. 
Sincerely, 
Patsy J. Pagan, M-A. 
Instructor of Math/CS 
Drake University 
William Rudolph, Ph D. 
Professor 
Mathematics/Professional Studies 
Iowa State University Doctoral Candidate 
Iowa State University 
Tii:5150~I-:i;i 
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Distiribut-ion mf R«»spons*» Rat«* bv Snhnol District 
School District Frequency 
Less Than 250 Students: 
Community Christian 
Corwith-Wesley 
East Monona Community 
Elk Hom-Kimballton 
Garwin Community School 
Hubbard Community 
Klemme Community School 
Morning Sun Community 
Oxford Junction 
250 - 399 Students: 
Albert City-Truesdale 
Anthon-Oto Community 
Baxter Community 
Cal Community 
Calamus Community 
Carson-Macedonia Community 
Cumberland Community 
Dow City-Arion Community 
East Greene Community 
Essex Community 
Fredricksburg Community 
Gladbrook Community 
Greene Conanunity 
Lincoln Central Community 
Mar-Mac Community 
Marcus Community 
Murray Community 
Northeast Hamilton 
North Winneshiek Community 
Norway Community 
Paton-Churdan Community 
Schleswig Community 
Sioux Rapids 
Southern Iowa Christian 
South Page Community 
Stanton Community 
Sutherland Community 
Terril Conuaunity 
Van Meter Community 
Willow Community 2 
400 - 599 
Ackley-Geneva Community 1 
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Adair-Casey 
Britt Community 
Buffalo Center-Rake Community 
Clarence-Lowden Community 
Coon Rapids-Bayard Community 
Dexfield Community 
Dunlap Community 
Earlham Community 
East Central Community 
English Valleys Community 
Glidden-Ralston Community 
Greenfield Community 
Janesville Consolidated 
Keota Community 
Laurens-Marathon Community 
Lawton-Bronson Community 
Lennox Community 
Lynnville-Sully Community 
Martensdale-St Marys 
Midland Community 
Monroe Community 
Nashua Community 
North Mahaska Community 
North Central Community 
Oakland Community 
Parkersburg Community 
Pekin Community 
Prairie City Community 
Preston Community 
Riceville Community 
Rockwell City Community 
Treynor Community 
Tri-County Community 
Valley Community 
Waco Community 
West Burlington Independent 
West Harrison Community 
Winfield-Mt Union Community 
600 - 999 
Akron Westfield Community 
Audubon Community 
Bellevue Community 
Bondurant-Farrar Community 
Clarion Community 
Clear Creek Community 
Colfax-Mingo Community 
Denver Community 
Eddyville Community 
Edgewood-Colesburg Community 
Eldora-New Providence 
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Garner-Hayfield Community 
Garrigan High School 
Gilbert Community 
Griswold Community 
Ida Grove Community 
Iowa Valley Community 
Jefferson Community 
Jesup Community 
Maquoketa Valley Community 
Mount Ayr Community 
Mount Vernon Community 
North Polk Community 
Panorama Community 
Pleasantville Community 
Postville Community 
Roland-Story Community 
Rudd-Rockford-Marble Rock Community 
Sac Community 
Sioux Center Community 
Solon Community 
South Hamilton Community 
South Winneshiek Community 
Starmont Community 
Stuart-Menlo Community 
Sumner Community 
Tri-Center Community 
Turkey Valley Community 
Underwood Community 
Van Buren Community 
Wahlert Community 
Waukee Community 
West Lyon Community 
Williamsburg Community 
1000 - 2499 
Albia Community 
Algona Community 
Allamakee Community 
Anamosa Community 
Assuitç>tion High School 
Atlantic Community 
Ballard Community 
Beckman High School 
Benton Community 
Carroll Community 
Centervilie Community 
Central Clinton Community 
Chariton Community 
Charles City Community 
Clarinda Community 
College Community 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
1 
2 
2 
1 
3 
2 
2 
2 
1 
1 
1 
7 
3 
6 
1 
3 
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Creston Community 1 
Decorah Community 1 
Denison Community 1 
Dowling High School 5 
Fairfield Community 2 
Forest City Community 2 
Grinnel-Newburg Community 2 
Harlan Community 2 
Howard-Winneshiek Community 2 
Humboldt Community 3 
Johnston Community 1 
Knoxville Community 2 
Le Mars Community 1 
Lewis Central Community 4 
Louisa-Muscatine Community 2 
Maquoketa Community 3 
Mid-Prairie Community 3 
Mount Pleasant Community 6 
Nevada Community 3 
New Hampton Community 4 
North Fayette Community 2 
Norwalk Community 2 
Oelwein Community 1 
Osage Community 2 
Pella Community 1 
Perry Community 2 
Red Oak Community 1 
Sheldon Community 2 
South Tama County Community 2 
Spencer Community 2 
Spirt Lake Community 1 
Storm Lake Community 1 
Vinton Cciairiunity 1 
Washington Community 2 
Waverly-Shell Rock Community 3 
Webster City Community 3 
West Delaware County 1 
West Liberty Community 1 
Winterset Community 1 
2500 - 7499 
Ames Community 5 
Ankeny Community 3 
Burlington Community 4 
Cedar Falls Community 5 
Clinton Community 4 
Fort Dodge Community 7 
Fort Madison Community 2 
Indianola Community 2 
Linn-Mar Community 4 
Marshalltown Community 4 
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Mason City Community 4 
Muscatine Community 4 
Newton Community 2 
North Scott Community 5 
Oskaloosa Community 2 
Ottumwa Community 3 
Southeast Polk Community 1 
Urbcmdale Community 1 
West Des Moines Community 4 
Western Dubuque Community 5 
7500+ 
Cedar Rapids Community 10 
Council Bluffs Community 9 
Davenport Community 15 
Des Moines Independent 11 
Dubuque Community 6 
Iowa City Community 8 
Sioux City Community 10 
Waterloo Community 10 
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Distribution of Participation Scores 
Item: Membership Journals 
Read 
Meetings 
Attended 
Frequency Percentage 
Score; 
211 None None 27 6.4 
212 I None 1 15 3.6 
213 I None 2 1 .2 
231 I I or N^ None 22 5.2 
232 I I or N 1 41 9.7 
233 I I or N 2 11 2.6 
241 I I & N None 3 .7 
242 I I & N 1 12 2.8 
243 I I & N 2 7 1.7 
313 1 +  a None 2 1 .2 
321 1 +  + None 2 .5 
333 1 +  I or N 2 1 .2 
343 1 +  I & N 2 2 .5 
411 t  & N None None 20 4.7 
412 I & N None 1 11 2.6 
413 I & N None 2 6 1.4 
414 I & N None 3 1 .2 
422 I & N + 1 2 .5 
431 I & N I or N None 22 5.2 
432 I & N I or N 1 41 9.7 
433 I & N I or N 2 11 2.6 
434 I & N I or N 3 2 .5 
441 I a N £ N None 35 8.3 
442 I & N I & N 1 70 16.6 
443 I & N I & N 2 44 10.4 
444 I & N I & N 3 12 2.8 
= ICTM; N = NCTM; + = Other. 
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Distribution of Knowledge/Factual Scores^ 
Item; Copy Attend Curriculum Frequency Percentage 
Meetings Development 
Score : 
111 Yes Yes Yes 158 50.0 
112 Yes Yes No 62 19.6 
121 Yes No Yes 13 4.1 
122 Yes No No 10 3.2 
211 No Yes Yes 28 00
 
vo
 
212 No Yes No 28 8.9 
221 No No Yes 6 1.9 
222 No No No 11 3.5 
= 316 
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Results of the First Four Knowledge Test Questions 
ion /PARpmnRÂs Frequezicg Fercentagi 
The curriculum standards are divided 
into the three grade levels: 
Elementary, Secondary, College 9 3.1 
Grades K-4, Grades 5-8,Grades 9-12^ 194 67.4 
Grades K-3, Grades 4-6, Grades 7-12 27 9.4 
None ofthe above 2 .7 
I don'tknow. 50. 17.4 
No Response 6 2.1 
The first four curriculum standards for 
each section are: 
Problem-Solving, Reasoning, Communica-^ 
tion. Connections 124 43.1 
Computation, Measurement, Problem- 72 25.0 
Solving, Reasoning 
Neither 14 4.9 
I don't know. 70 24.3 
No Response 8 2.8 
The curriculum standards describe a curricu­
lum intended for the following students : 
remedial students only 0 .0 
non-college intending students only 0 .0 
all students^ 277 96.2 
college-intending students only 1 .3 
I don't know. 4 1.4 
No Response 6 2.1 
The document. Curriculum and Evalnmfinn 
St:andard?=s for School Matheinat ics ; 
describes a curriculum program that can 3 1.0 
be adopted and implemented. 
is a list of behavioral and performance 9 3.1 
objectives and a series of scope and 
sequence charts. 
is a framework from which a mathematics^ 252 87.5 
curriculum can be built; a description 
of criteria for a curriculum. 
None of the above. 3 1.0 
I don't know. 16 5.6 
No Response 5 1.7 
^correct response; N = 288. 
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Results of Twenty-three Content Knowledge Questions 
ûuesLlûaZBesBiansfia 
Algebra: 
Word problems by type, such as, coin, 
digit, and work. 
Increased attention 
Decreased attention^ 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
Frf>qiienry Percentage 
28 
189 
21 
15 
29 
6 
9.7 
65.6 
7.3 
5.2 
10.1 
2 . 1  
Matrices and their applications. 
Increased attention^ 211 
Decreased attention 10 
Be eliminated 1 
Remain unchanged 16 
I don't know. 45 
No Response 5 
Paper and pencil graphing of equations by 
point plotting. 
Increased attention 4 
Decreased attention® 195 
Be eliminated 20 
Remain unchanged 22 
I don't know. 40 
No Response 7 
73.3 
3.5 
.3 
5.6 
15.6 
1.7 
1.4 
67.7 
6.9 
7.6 
13.9 
2.4 
The use of real world problems. 
Increased attention® 
Decreased attention 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
269 
0 
0 
2 
12 
5 
93.4 
. 0 
. 0  
.7 
4.2 
1.7 
Conic sections. 
Increased attention 
Decreased attention® 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
17 
97 
7 
50 
110 
7 
5.9 
33.7 
2.4 
17.4 
38.2 
2.4 
^correct response; N = 288. 
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Operations with rational expressions. 
Increased attention 29 
Decreased attention^ 126 
Be eliminated 8 
Remain unchanged 52 
I don't know. 66 
No Response 7 
Geometry: 
Coordinate and transformation approaches. 
Increased attention^ 212 
Decreased attention 7 
Be eliminated 0 
Remain unchanged 13 
I don't know. 50 
No Resoonse 6 
10.1 
43.8 
2 . 8  
18.1 
22.9 
2.4 
73.6 
2.4 
. 0  
4.5 
17.4 
2.1 
Two-column proofs. 
Increased attention 
Decreased attention^ 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
Three-dimens ional geomet ry. 
Increased attention^ 
Decreased attention 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
Theorems for circles involving segment 
ratios. 
Increased attention 
Decreased attention^ 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
0 
220 
29 
5 
28 
6 
181 
21 
70 
6 
6 
102 
22 
31 
120 
7 
. 0  
76.4 
10.1 
1.7 
9.7 
2.1 
6 2 . 8  
3.1 
.3 
7.3 
24.3 
2.1 
2.1 
35.4 
7.6 
10.8 
41.7 
2.4 
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Deductive arguments orally and in sentence 
or paragraph form. 
Increased attention^ 225 78.1 
Decreased attention 8 2.8 
Be eliminated 0 .0 
Remain unchanged 3 1.0 
I .don't know. 45 15.6 
No Response 7 2.4 
Trigonometry; 
Use of appropriate scientific 
calculators 
Increased attention^ 260 90.3 
Decreased attention 3 1.0 
Be eliminated 0 .0 
Remain unchanged 3 1.0 
I don't know. 15 5.2 
No Response 7 2.4 
Connections among right triangle ratios, 
trigonometric and circular functions 
Increased attention^ 154 53.5 
Decreased attention 7 2.4 
Be eliminated 1 .3 
Remain unchanged 46 16.0 
I don't know. 75 26.0 
No Response 5 1.7 
Calculations using tables and 
interpolation. 
Increased attention 7 2.4 
Decreased attention^ 154 53.5 
Be eliminated 78 27.1 
Remain unchanged 4 1.4 
I don't know. 40 13.9 
No Response 5 1.7 
Realistic applications and modeling. 
Increased attention^ 253 87.8 
Decreased attention 4 1.4 
Be eliminated 0 .0 
Remain unchanged 2 .7 
I don't know. 24 8.3 
No Response 5 1.7 
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Verification of conçjlex identities. 
Increased attention 7 2.4 
Decreased attention^ 152 52.8 
Be eliminated 31 10.8 
Remain unchanged 13 4.5 
I don't know. 78 27.1 
No Response 7 2.4 
Functions; 
Formulas given as models of real-world 
problems. 
Increased attention 186 64.6 
Decreased attention^ 39 13.5 
Be eliminated 0 .0 
Remain unchanged 15 5.2 
I don't know. 41 14.2 
No Response 7 2.4 
Functions expressed in standardized form 
for graphing. 
Increased attention 28 9.7 
Decreased attention^ 111 38.5 
Be eliminated 7 2.4 
Remain unchanged 46 16.0 
I don't know. 89 30.9 
No Response 7 2.4 
Functions that are constructed as models 
of real-world problems 
Increased attention^ 242 84.0 
Decreased attention 4 1.4 
Be eliminated 0 .0 
Remain unchanged 4 1.4 
I don't know. 31 10.8 
No Response 7 2.4 
Paper-and-pencil evaluation. 
Increased attention 8 2.8 
Decreased attention^ 181 62.8 
Be eliminated 24 8.3 
Remain unchanged 16 5.6 
I don't know. 53 18.4 
No Response 6 2.1 
133 
others: 
Statistics 
Increased attention^ 
Decreased attention 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
Probability 
Increased attention^ 
Decreased attention 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
Discrete mathematics 
Increased attention^ 
Decreased attention 
Be eliminated 
Remain unchanged 
I don't know. 
No Response 
245 
4 
0 
8 
26 
5 
85.1 
1.4 
. 0  
2 . 8  
9.0 
1.7 
240 
7 
0 
9 
27 
5 
83.3 
2.4 
. 0  
3.1 
9.4 
1.7 
252 
2 
0 
4 
26 
4 
87.5 
.7 
. 0  
1.4 
9.0 
1.4 
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Distribution of All Scores on Knowledge of Content Test^ 
Score Frequency Percentage 
0 6 2.1 
1  0 . 0  
2 3 1.0 
3 2 .7 
4 1 .3 
5 2 .7 
6 2 .7 
7 4 1.4 
8 5 1.7 
9 2 .7 
10 6 2.1 
11 5 1.7 
12 9 3.1 
13 10 3.5 
14 10 3.5 
15 16 5.6 
16 14 4.9 
17 21 7.3 
18 30 10.4 
19 22 7.6 
20 17 5.9 
21 17 5.9 
22 15 5.2 
23 10 3.5 
24 16 5.6 
25 11 3.8 
26 19 6.6 
27 13 4.5 
= 288. 
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Summary of Responses of Eighteen Philosophical 
Consistency Questions 
OiiACit: i on /Rmmpon PreqiiAnry 
1: Knowing mathematics is doing 
mathematics. 
Strongly disagree 4 .9 
Disagree 38 9.0 
Neutral 59 14.0 
Agree 187 44-3 
Strongly agree® 134 31.8 
Mean = 3.97 
2: A goal of school mathematics is to equip 
students with the skills to become 
lifelong learners. 
Strongly disagree 3 .7 
Disagree 4 .9 
Neutral 8 1.9 
Agree 138 32.7 
Strongly agree® 269 63.7 
Mean = 4.58 
3: It is more important for students to 
learn how to work independently rather 
than to work with others on solving problems. 
Strongly disagree^ 50 11.8 
Disagree 210 49.8 
Neutral 103 24.4 
Agree 52 12.3 
Strongly agree 7 1.7 
Mean = 2.42 
4: Mathematics should be a "pump" and 
not a filter that screens students out of 
scientific and professional career. 
Strongly disagree 3 .7 
Disagree 20 4.7 
Neutral 68 16.1 
Agree 226 53.6 
Strongly agree^ 104 24.6 
No response 1 .2 
Mean =3.97 
^correct response; N = 422 
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5: Students learn "how to think" regard­
less of the instructional strategy used. 
Strongly disagree® 7 6 
Disagree 223 
Neutral 48 
Agree 40 
Strongly agree 35 
Mean « 2.37 
6: A responsibility of a school mathematics 
program is to ensure that all students have 
an opportunity to become mathematically 
literate. 
Strongly disagree 1 
Disagree 4 
Neut ral 8 
Agree 166 
Strongly agree® 243 
Mean = 4.53 
7 : Learning to value mathematics is an 
inçortant educational goal. 
Strongly disagree 1 
Disagree 3 
Neutral 19 
Agree 228 
Strongly agree® 171 
Mean = 4.34 
8: A school mathematics program has no 
role in students becoming confident in 
their own abilities to do mathematics. 
Strongly disagree® 275 
Disagree 136 
Neutral 3 
Agree 4 
Strongly agree 4 
Mean = 1.40 
9: Skills needed for the 21st century are 
acquired by working independently to solve 
explicit set of drill and practice exercises. 
Strongly disagree® 149 
Disagree 197 
Neutral 50 
Agree 20 
Strongly agree 6 
Mean = 1.90 
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10: A student who has gained mathematical 
power has the ability to use a variety 
of mathematical methods effectively to solve 
nonroutine problems. 
Strongly disagree 1 .2 
Disagree 5 1.2 
Neutral 8 1.9 
Agree 233 55.2 
* Strongly agree® 175 41.5 
Mean — 4.37 
11: More mathematical power is gained from 
acquiring strong conçîutational skills than 
from acquiring the ability to solve non-
out ine problems. 
Strongly disagree® 69 16.4 
Disagree 231 54.7 
Neutral 90 21.3 
Agree 25 5.9 
Strongly agree 6 1.4 
No Response 1 .2 
Mean = 2.21 
12: A responsibility of school mathematics 
is to provide experiences that enable 
students to become confident in their own 
abilities to do mathematics. 
Strongly disagree 1 .2 
Disagree 1 .2 
Neutral 10 2.4 
Agree 241 57.1 
Strongly agree® 169 40.0 
Mean = 4.37 
13: Students who believe in the utility and 
value of mathematics are able to "mathema 
tize" everyday events; that is, to acquire 
a mathematical perception of their world. 
Strongly disagree 0 .0 
Disagree 9 2.1 
Neutral 79 18.7 
Agree 257 60.9 
Strongly agree® 77 18.2 
Mean = 3.95 
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14: The use of a calculator reduces the 
need for estimation and approximation skills. 
Strongly disagree® 156 37.0 
Disagree 209 49.5 
Neutral 28 6.6 
Agree 25 5.9 
Strongly agree 4 .9 
Mean = 1.84 
15: Skill development should precede word 
problems rather than using the experience 
with word problems to develop the skills. 
Strongly disagree® 18 4.3 
Disagree 115 27.3 
Neutral 154 36.5 
Agree 115 27.3 
Strongly agree 19 4.5 
No Response 1 .2 
Mean = 3.01 
16: Although evaluation is important it is 
not an integral part of daily teaching and 
learning mathematics. 
Strongly disagree® 68 16.1 
Disagree 240 56.9 
Neutral 56 13.3 
Agree 49 11.6 
Strongly agree 9 2.1 
Mean — 2.27 
17 : The overall goal of school mathematics 
is to increase students* computational skills. 
Strongly disagree® 64 15.2 
Disagree 248 58.8 
Neutral 68 16.1 
Agree 37 8.8 
Strongly agree 5 1.2 
Mean = 2.22 
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18: It is more isç>ortant for students to 
learn one method rather than a variety of 
methods to solve nonroutine problems. 
Strongly disagree^ 
Disagree 
Neutral 
Agree 
Strongly agree 
No Response 
Mean*l-81 
135 32.0 
248 58.8 
23 5.5 
10 2.4 
4 .9 
2 .5 
12 
21 
23 
30 
6 
14 
15 
26 
35 
7 
13 
17 
28 
33 
4 
8 
16 
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Items on Stages of Concezm Questionnaire Grouped 
Statement 
Stage 1 
I don't even know what the Standards are. 
I am not coiicerned about the standards. 
I am completely occupied with other things. 
Although I don't know about the Standards. I am 
concerned about things in the area. 
At this time, I am not interested in learning about 
the Standards. 
Stage 2 
I have a very limited knowledge about the Standards. 
I would like to discuss the possibility of using the 
Standards. 
I would like to know what resources are available if 
we decide to adopt the standards. 
I would like to know what the use of the Standards 
will require in the immediate future. 
I would like to know how the Standards are better than 
what we have now. 
Stage 3 
I would like to know the effect of reorganization on 
my profession status. 
I would like to know who will make the decisions re­
lating to the Standards. 
I would like to know how my teaching or administra­
tions is supposed to change. 
I would like to have more information on time and en­
ergy commitments required by the Standards. 
I would like to know how my role will change when I am 
using the Standards. 
Stage 4 
I am concerned about not having enough time to orga­
nize myself each day. 
I am concerned about conflict between my interests and 
my responsibilities. 
I am concerned about my inability to manage all that 
the Standards require. 
I am concerned about time spent working with nonaca-
demic problems related to the Standards. 
Coordination of tasks and people is taking too much of 
my time. 
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Stage 5 
1 I am concerned about students' attitudes toward the 
Standazda. 
11 I am concerned about how the st-andard:^ affects stu­
dents . 
19 I am concerned about evaluating my inpact on students. 
24 I would like to excite my students about their part in 
this approach. 
32 I would like to use feedback from students to change 
the program. 
Stage 6 
5 I would like to help other faculty in their use of the 
Standards. 
10 I would like to develop working relationships with 
both our faculty and outside faculty using the 
Standards. 
18 I would like to familiarize other departments or per­
sons with the progress of this new approach. 
27 I would like to coordinate my effort with others to 
maximize the Standards * effects. 
29 I would like to know what other faculty are doing in 
this area. 
Stage 7 
2 I now know of some other approaches that might work 
better. 
9 I am concerned about revising my use of the Standards. 
20 I would like to revise the Standards' instructional 
approach. 
22 I would like to modify our use of the Standards based 
on the experiences of our students. 
31 I would like to determine how to supplement, enhance, 
or replace the 
(Adapted by permission from Hall, G. E., George, A. A., & 
Rutherford, W. L., 1979, p.25) 
